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INTRODUCTION 
Achievement of a publicly desired level of conservation 
of this nation's natural resources presents many problems. 
The following questions are illustrations of the problems 
involved: What is meant by conservation and what level of 
conservation does the public desire? How does conservation 
vary with kinds of resources? What is the optimum allocation 
of funds to achieve the desired level of conservation? Who 
is responsible for conserving natural resources? What pre­
vents private owners from conserving resources at a level 
which the public desires? 
In spite of these and many other unanswered questions, 
the Federal government has undertaken numerous programs to 
conserve resources in the public domain and in privately owned 
land to safeguard the public interest. 
The Problem of Soil Erosion Control 
This analysis has been limited to the conservation of 
soil resources, Not only was the inquiry limited to one type 
of natural resource, but also it was confined to the soil 
erosion control phase of the problem. There are, of course, 
other potentially fruitful areas of inquiry within the broad 
problem area of resource conservation. A limited budget 
necessitated the allocation of research funds into a problem 
of manageable size which was amenable to economic Inquiry. 
2 
The -problem of definition 
Although scientists have been developing definitions of 
soil conservation for more than fifty years, vague, ambiguous 
and conflicting definitions still persist. Heady and Scoville 
have defined soil conservation as the prevention of diminution 
of future production on a given area of soil and from a given 
input of labor and capital apart from the conservation re­
source input, and with the technique of production otherwise 
constant (18, p. 375). However, the planning guide prepared 
by the Soil Conservation Service, hereafter referred to as 
S.O.S., includes a number of land use practices which have 
little, if any, effect in preventing the diminution of future 
production on a given area of soil (33). The lack of clarity 
in definitions of soil conservation has led some economic 
analysts to impute returns to conservation practices which may 
not be justifiable (35, pp. 23-24). Others have been misled 
in analyzing the acceptance of production practices as soil 
conservation practices (34, pp. 903-914). Furthermore, soil 
conservation has acquired a connotation of moral virtue to 
many people. 
In an attempt to avoid some of the confusion of terms, 
soil erosion control rather than soil conservation has been 
adopted in this inquiry. For purposes of this analysis soil 
erosion control means the prevention of diminution of the 
discounted value of future production from a. given area of 
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soil and from a given value of labor and capital, apart from 
the value of the soil erosion control input (assuming no 
change in production technology). This definition of erosion 
control is illustrated in Figure 1. Although empirical 
derivation is impracticable due to data and aggregation prob­
lems, a returns surface showing aggregate input-output rela­
tionships for the entire nation exists theoretically. Hypo­
thetic ally the model may be applied to an acre of land in 
Western Iowa.* Although empirical evidence is not available 
for this particular model, we may hypothesize that the actual 
returns surface is similar to the one presented in Figure 1. 
In this case the value of output is represented by the dis­
counted value of all future income from the resources em­
ployed as represented by BC. The returns to erosion control 
inputs go through a stage of increasing returns between D and 
H. The area of increasing returns results from the prevention 
of erosion exceeding the level of economic irreversibility. 
Above the point of increasing returns, H, there is an area 
of decreasing returns, HC, where the investment - disinvest­
ment range of erosion control inputs is economically feasible. 
At a low level of erosion control inputs, isoquant MN, there 
is nearly perfect complementarity between erosion control 
*Heady e_t al. have developed empirical estimates of 
production surfaces in Western Iowa (17, pp. 293-302). 
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Figure 1. A conceptual returns surface reflecting production 
resulting from combinations of erosion control 
inputs and noneroslon control inputs, expressed 
in discounted monetary terms at one point in time 
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and nonerosion control Inputs. 
The shape of the returns surface Is determined by several 
factors including the physical productivity of capital in­
puts, the price level, the length of the planning horizon, 
the renewability of the natural resource, and the rate of 
discount assumed. Conceivably, gully erosion may proceed to 
such an extreme that it would be economically impossible to 
produce a given value of output without erosion control in­
puts. However, if sufficient erosion control inputs are 
employed the possibility of passing this point of economic 
irreversibility is avoided. Above the point, H, substitution 
of nonerosion control inputs for erosion control Inputs is 
possible. The question of profitability of erosion control 
inputs will depend upon the portion of the returns surface 
relevant to the decision maker, either the individual or a 
representative of society. Since the response surface is 
applicable to one point in time, its shape may change over 
time as a result of changes in technology, prices, or the dis­
count rate. Nevertheless, decisions of resource allocation 
must be made in one time period for which a response surface 
could be estimated. 
Although Figure 1 shows erosion control and nonerosion 
control inputs can be substituted for each other within cer­
tain ranges, those practices which constitute the erosion 
control inputs are not specified. While some practices can 
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be defined as being within that classification rather than 
nonerosion control inputs, other practices partially fall 
within both classifications. In this analysis the following 
practices have been defined as controlling erosion : contour­
ing, terracing, contour listing, grass waterways, application 
of commercial fertilizer, contour fencing, erosion control 
structures, and specified rotations. Although commercial 
fertilizer and rotations are not solely erosion control prac­
tices, they were classified as such because of their com­
plementary relationships to more definite erosion control 
practices. In parts of the United States other than Western 
Iowa, additional practices may qualify as preventers of the 
diminution of the discounted value of future production from 
given resources apart from the erosion control inputs them­
selves . 
The nature of soil erosion 
The soil erosion control problem has many facets. One 
manifestation is the physical aspect of the problem. This 
phase can be examined from the points of view of time and 
space. The interspatial phase deals with the physical move­
ment of top soil from one area to another. It occurs through 
gullying and sheet erosion in the upper reaches and siltation 
at lower points in a watershed. The intertemporal aspect of 
the physical problem concerns the rate of top soil movement 
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and the length of time this has taken place. It is possible 
to remove enough soil through erosion losses over a period of 
time that plant production will be impaired on most sloping 
lands. 
Directly related to the physical aspect of the erosion 
problem are the economic considerations. The physical phase 
of the problem is important only in that it has economic con­
sequences for individuals or groups. Soil loss is important 
because of its economic consequences for the operator of the 
farm, for parties downstream who may be damaged, and for 
society which has a longer planning horizon than the indi­
vidual operator. 
Due to a growing population it is expected that our future 
food needs will be greater than they are at present. Conse­
quently, additional agricultural output must be forthcoming 
either from l) more resources employed, or 2.) an increase 
in technology which results in more efficient use of given 
resources. In either event, rate and magnitude of soil loss 
are important considerations in the use of soil resources. 
Primarily in the long planning period, 25 years or 
longer, society's interest outweighs that of the individual 
operator. The economic phase of the soil erosion control 
problem can be summarized as falling within the following 
classifications: intraspatial, interspatial, intratemporal 
and intertemporal disassociations of costs from benefits 
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(43,  pp. 1170-1184).  
In addition to the physical and economic phases of the 
erosion control problem there are institutional considerations 
which should be recognized. In this analysis institutions 
are defined as social controls over individual actions. As 
such they facilitate or hinder the goal of soil erosion con­
trol. Although frequently considered rigid and inflexible, 
institutions are man-made and consequently can be adjusted 
as society desires. 
One of the significant institutions affecting erosion 
control is ownership of land in fee simple. Through this 
institution, society has conveyed to the individual owner 
the right to use resources in an almost unlimited fashion. 
Other institutions affecting soil erosion control include 
predominant types of field boundaries resulting from the 
rectangular survey, tax assessments on landed property, and 
customary types of tenancy. A thorough analysis of all the 
institutional factors affecting erosion control would be a 
task in itself. However, in this analysis only the institu­
tional factors which cause and reduce soil erosion by influ­
encing erosion control practice adoption are considered. 
Possible causes of soil erosion 
An examination of the soil erosion control problem does 
not reveal mutually exclusive physical, economic, and insti­
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tutional parts. On the contrary, they are closely inter­
twined. Division into these parts would be desirable from an 
analytical standpoint. However, failure to adopt erosion 
control practices, which results in soil erosion, is not 
dependent on physical, economic, or institutional factors 
singularly. Consideration must be given to all parts of the 
problem in diagnosing the success and failure elements within 
it and in developing remedial measures. 
Evidence of the soil erosion control problem is easily 
discernible in many sections of the United States. Dust and 
gullies have been emphasized by many authors of popular 
literature as evidence of our waste of resources through wind 
and water erosion. This evidence persists in spite of large 
expenditures by private individuals and public agencies to 
reduce erosion to a permissible level- Working contrary to 
these forces, at times, is the market mechanism through which 
consumers place a premium on products, the production of which 
results in soil erosion. As a result both individual farm 
operators and society find themselves in a dilemma. 
Area of Study 
The Ida-Monona Soil Association area of Western Iowa was 
selected for the analysis. The primary reason for this choice 
was that previous research by Frey (14), and Held (SO) had 
been done on obstacles that prevent the adoption of soil 
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erosion control practices in the area. The location of this 
area in relation to other soil associations in Iowa is shown 
in Figure 2. 
Relation of this study to previous research 
The area was originally selected for study in 1949 be­
cause of the seriousness of the erosion problem which still 
persists. The steep slopes, large acreages in intertilled 
crops, the distribution of rainfall, and insufficient erosion 
control practices have resulted in extensive sheet and gully 
erosion. Erosion represents a problem not only on the upland 
slopes, but also on adjoining bottomlands due to flooding as 
well as silting in drainage channels. The severe erosion 
problem has made rapid strides in spite of the fact that the 
area has been farmed less than 90 years. Erosion has de­
creased farming efficiency because of more difficult access 
to fields, increased wasteland, and increased costs of pro­
viding satisfactory public roads (14, p. 951; 20, p. 298). 
Frey (14) estimated the average soil loss in the Ida-
Monona area as 21.1 tons per acre in 1949. Eighty nine per­
cent of the farmers had not reduced their soil losses to the 
annual rate of 5 tons per acre. Also, 79 percent of the 
farmers had erosion control objectives that did not measure 
up to those of public programs. The average soil loss goal 
was estimated as 16.4 tons per acre per year. 
Figure 2. The Monona-Ida-Hamburg Soil Association shown in 
relation to the other principal soil associations 
in Iowa 
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When presented with farm plans which would hold soil 
losses to an average of 5 tons per acre farmers voiced several 
objections. Frey found four major obstacles appeared to 
retard farmers in reaching the desired erosion control objec­
tive . These four obstacles, which when tested indicated a 
significant difference in the rate of soil loss, were: 
l) change in farm enterprises (primarily to more livestock) 
on 40 percent of the farms; 2) rental arrangements and the 
landlord's cooperation on 34 percent of the farms; 3) mort­
gage indebtedness and the annual fixed cash outlays for oper­
ating and living expenses on 30 percent of the farms; and 
4) short expectancy of tenure on 19 percent of the farms. 
Combinations of two or more obstacles were discovered on 
some of the farms. The change in farm enterprises, the tenure 
situation, and the number of acres operated per farm entered 
into most of these combinations (14, p. 945). 
The second study in this series was undertaken by R. 
Burnell Held (19). In 1952 he relnterviewed the operators 
of the same sample of farms Frey had used in 1949. Soil 
losses in the Ida-Monona Soil area were estimated to have 
decreased slightly between 1949 and 1952. The change of 1.6 
tons per acre still left the average soil loss for farms in 
the sample at 19.5 tons per acre. As a group, the operators 
had not succeeded in reaching their own goals of erosion 
control they had mentioned in 1949. If these goals had been 
13 
reached the average soil loss on the farms would have been 
16.4 tons per acre. Nor did the operators set goals in 1952 
which were more ambitious. The practices they named as needed 
on their farms would have resulted in soil loss rates averag­
ing 16.7 tons per acre if they had been used. 
While the average soil losses indicated little change in 
the soil loss situation, there were actually noteworthy in­
creases and decreases in soil loss rates. Of particular 
interest were the 36 farms which had high rates of loss in 
1949 but which, by 1952, had reduced those losses by 5 tons 
or more. Others showed increases in the rate of loss which 
were just as striking. 
In 1952 Held diagnosed the major causes for failure to 
reduce soil losses as uncertainty of tenure, lack of adequate 
finances, reluctance to assume risk and lack of confidence 
in recommended practices. The major success elements causing 
a reduction in soil losses appeared to be an increased appre­
ciation of the seriousness of soil losses, an increased secu­
rity of tenure and increased appreciation that a shift to more 
grass on the steeper slopes and an increase in numbers of 
forage consuming livestock was conducive to erosion control 
and profitability of farming over the long pull (20, p. 296).* 
*0ther studies indirectly related to research on 
obstacles to soil erosion control have been undertaken in 
this area. These include a study by Toussiant into optimum 
rental arrangements for conservation systems of farming (46); 
14 
Soil characteristics 
The Ida-Monona-Hamburg Soil Association is a long, hilly 
belt of land which is bordered by the G-alva-Primghar-Sac Soil 
Association on the north, the Marshall Soil Association on 
the east, the State of Missouri on the south and the Missouri 
River flood plain on the west. Approximately 5 percent of the 
state is included in the area. 
Ida and Monona soils constitute more than one-half of the 
land in the association. Both soils were formed from calcar­
eous loess on hilly topography. The thickness of the loess 
decreases from a maximum of about 120 feet near the river 
valley, which is thought to be its source, to a thin loessial 
mantle in Northeentral Missouri. Although most of the parent 
material is not 120 feet thick in the Ida-Monona Soil Associa­
tion, there are many road cuts 15 to 20 feet deep in the 
loessial deposition. 
(Footnote continued from previous page) 
an inquiry by Baumann et al. into costs and returns on soil 
conserving systems of farming on 160 acre tracts in Western 
Iowa (3); a study of the cost and returns of capital require­
ments for soil-conserving farming on rented farms in Western 
Iowa by Jensen et al. (26); an inquiry by Dean et al. into 
the optimum use of farm resources on two different size 
units and conservation systems of operation in the Ida-
Monona Soil Association area (11); an analysis by Ball et 
al. of the economics of soil conservation practices indi­
vidually and as part of whole farm plans (2); and an in­
vestigation into progress and problems in the Iowa Soil 
Conservation Districts program by Fisher and Timmons (13). 
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Ida and Monona soils are susceptible to erosion and 
drouth. Measures which reduce water run off aid in minimizing 
both of these hazards. Level terracing, high forage rota­
tions, contour surface planting, and contour listing can be 
used in reducing these problems. Without these practices, 
erosion proceeds rapidly through gullying which is virtually 
uncontrollable. Partially as a result of erosion, fertility 
problems are more acute in this association than in most 
others in Iowa (37, pp. 58-62). 
More recent Information concerning the characteristics 
of the Ida-Monona-Hamburg Soil Association area has been ob­
tained from the National Survey of the Soil and Water Con­
servation Needs recently completed in Iowa by the United States 
Department of Agriculture. 
Table 1 shows that the predominant soil in the Ida-
Monona Soil Association is Monona silt loam. The modal slope 
class for Ida, Monona, and terrace position Monona is from 9 
to 13 percent. The modal erosion class for Monona silt loam 
is 2, while erosion class 3 includes the most acres of Ida 
silt loam. Table 1 shows that a larger percent of Monona silt 
loam occurs on slopes under 14 percent than does the Ida silt 
loam. The largest acreages of Monona silt loam are found in 
the 5 to 8 and 9 to 13 percent slope groups within erosion 
class 2. In comparison, the classes with the largest acre­
ages of Ida silt loam fall within erosion class 3 but on 
Table 1. Acreage of major soil types grouped according to erosion classes and 
slope classes in the Ida-Monona Soil Association as reported in the 
Soil Conservation Needs Inventory, I960a 
Soil type 
and 
erosion Slope classes in percent 
classb 0-1 2-4 5-8 9-13 14-17 18-24 25 & over Total 
( acres ) 
Ida 
silt loam 
0,1 — 3,486.6 11,491.6 10,240.4 15,064.6 8,030.6 16,096.7 64,410.5 
2 — 2,630.0 14,236.9 22,537.8 20,372.4 11,541.1 3,199.2 74,517.7 
3 — 559.3 38,503.1 106,354.9 143,890.7 78,580.4 26,947.6 394,836.0 
4 — — — — 240.0 634.3 264.0 1,138.3 
Monona 
silt; loam 
0,1 3,745.2 156,313.7 104,365.4 35,697.4 13,712.6 8,356.0 3,246.0 325,436.3 
2 — 42,481.8 237,753.3 260,767.4 71,215.1 17,477.0 7,674.0 637,368.6 
3 — 812.0 10,374.1 87,504.8 42,385.8 7,389.0 1,249.0 149,714.7 
4 — — 157.0 — 68.0 221.0 — 446.0 
aLloyd Tyler, Ames, Iowa. Data from the National Inventory of Soil Conservation 
Needs. Private communication. 1960. 
^Erosion classes are defined as follows : erosion class 0,1 - 6 to 7 inches or 
more of topsoil remaining; erosion class 2 - 3 to 6 inches of topsoil remaining; 
erosion class 3 - less than 3 inches of topsoil; erosion class 4 - gullying restricts 
cultivation. 
Table 1» (Continued) 
Soil type 
and 
erosion Slope classes in percent 
class " 0-1 2-4 5-8 9-13 14-17 18-24 25 & over Total 
Monona 
silt loam 
(terrace 
position) 
0,1 3,882.0 
2  — —  
3 — 
4 
13,346.3 
1,293.0 
147.0 
3,572.5 626.0 
17,375.3 
5,491.5 
Total 7,627.2 220,922.7 420,600.9 523,728.7 306,949.2 132,229.7 58,676.5 
1,  670,734.9 
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slopes from 9 to 17 percent. 
Most of the Ida, Monona, and terrace position Monona 
soils are cultivated (Table 2). However, these soils fall 
within a wide range of land use capability classes.* Although 
the modal use capability class for Ida and Monona soils is 
class 3, substantial acreages of Ida, Monona and terrace 
position Monona are in classes less suitable for cultivation. 
The agricultural economy in the 
Ida-Monona Soil Association area 
The agricultural economy of this area is predominantly 
livestock feeding. Close proximity to central livestock mar­
kets in Omaha, Nebraska and Sioux City, Iowa has been an im­
portant factor in determining the type of farming in the area. 
Not only do these markets represent a source of supply of 
feeder cattle from western ranges, but also they represent a 
demand for fat cattle and hogs. This type of an agricultural 
economy demands intensive use of land for the production of 
intertilled crops. This, in turn, leads to high levels of 
soil erosion. 
The high proportion of land in cultivation indicates that 
the use of land for forage production is not highly competi­
tive in the area. In addition to the close proximity to 
*The Soil Conservation Service has defined Class I as 
very good land, with the higher numbered classes through Class 
IV progressively less suitable for cultivation. Classes V 
through VIII are unsuited for cultivation (41, pp. 5-12). 
Table 2 -  Acreage of major soil types classed, according to present land use and 
Soil Conservation Service use capability classes in the Ida-Monona. Soil 
Association as reported in the Soil Conservation Needs Inventory, 1960s-
Soil type 
and b 
present Use capability classes 
land use 1 2 3 4 5 6 7 Total 
Ida 
silt loam 
Cultivated 
Pasture 
Forest 
Idle 
Farmstead 
(acres) 
7,555.9 176,124.1 150,966.7 
296.0 18,444.8 21,891.2 
—— 1,464.8 1,421.6 
633.8 391.8 
101.0 4,622.2 2,871.4 
Monona 
silt loam 
Cultivated 2,940.2 185,106.7 659,997.7 102,363.9 
Pasture 359.0 11,481.4 41,162.0 15,633.0 
Forest — 1,883.0 3,811.4 7,122.4 
Idle — 33.0 938.1 25.0 
Farmstead 447.0 11,384.4 17,285.2 2,435.2 
70,818.1 15,709.2 
17,058.4 8,709.2 
7,402.1 24,287.6 
1,514.0 1,091.2 
1,386.8 146.0 
17,169.4 
8,326.6 
7,931.0 
142.0 
25.0 
3,224.1 
2,087.0 
7,639.0 
234.0 
421,174.0 
66,399.6 
34,576.1 
3,631.4 
9,127.4 
970,802.0 
79,049.0 
28,386.8 
1,372.1 
31,576.8 
aLloyd Tyler, Ames, Iowa. Data from the National Inventory of Soil Conserva­
tion Needs. Private communication. I960. 
^Use capability classes are defined by the S.C.S. according to the suitability 
of the land for cultivation and other uses (41, pp. 5-12). 
Table 2. (Continued) 
Soil type 
and 
present Use capability classes 
land use 1 2 3 4 5 6 7 Total 
Monona 
silt loam 
(terrace 
position) 
Cultivated 3,704.0 12,519.2 3,787.5 — — — — 20,010.7 
Pasture 179.0 1,338.9 387.0 — — — — 1,904.9 
Forest — 52.0 — —— —— — —— 52.0 
Farmstead — 530.2 170.0 — — —— — 700 « 2 
Total 7,629.2 232,281.7 928,828.6 305,122.2 — 131,773.4 63,127.9 1,668,763.0 
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markets for grain finished livestock, there is a correspond­
ingly poor market for milk and dairy products. Furthermore, 
corn represents the highest profit crop for most farms in the 
area (26, p. 176). As a consequence of these factors, there 
is a higher percentage of land in intertilled crops than in 
other soil areas in Iowa with similar topography. 
A smaller percentage of land in Western Iowa is owned by 
operators than in the rest of the state (Table 3). Since 
tenants usually have shorter planning horizons than owner 
operators, the relatively low proportion of owner operated 
farms may be hypothesized as an important factor contributing 
to the soil erosion problem. Also, Table 3 shows that farms 
in Western Iowa had larger acreages, on the average, than 
Table 3. Land tenure and average size of farms in Western 
Iowaa as reported by the Iowa Department of Agri­
culture in the 1957 and 1958 Assessors' Annual 
Farm Census 
Acres owned Average size 
by operator of farms 
Crop reporting (percent) (acres) 
districts 1957 1958 1957 1958 
Northwest 38.0 37.6 196 198 
West central 43.2 43.6 198 200 
Southwest 49.6 49.6 199 2.01 
State 50.2 50.3 184 185 
^Districts covering Western Iowa and the state totals 
were selected from all crop reporting districts in the state 
( 2 3 ) .  
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those in the entire state. Since large farms tend to make 
more extensive use of land than small ones, the tendency 
toward large farms may help to relieve the erosion problem. 
However, the advantage of relatively large size of farms in 
Western Iowa, compared with the rest of the state, is par­
tially offset by the amount of waste land due to gullying in 
the Ida-Monona area-
Objectives of the Study 
The problems faced in this inquiry concerned the extent 
of the soil losses, and the reasons why the present level of 
erosion exceeds that of the public goal. Furthermore, the 
apparent persistence of some obstacles in a dynamic agricul­
ture suggested that the intertemporal factors preventing 
soil erosion control practice adoption needed to be analyzed. 
The specific objectives of this inquiry were 1) to 
determine whether farmers have moved their soil erosion con­
trol goals toward the public goal between 1952 and 1957, 
2) to determine erosion control accomplishments by farmers 
in moving toward their own and the public goal, -3) to deter­
mine the changes in obstacle situations, the influences re­
sponsible for the changes, and the effect of the changes in 
obstacle situations on the rate of soil loss, 4) to re­
examine present and proposed measures for overcoming 
obstacles to erosion control and propose changes in such 
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efforts or new efforts to make the programs more effective. 
Procedure Used in the Analysis 
A normative analysis was used in the sense that the re­
search was focused on factors responsible for the difference 
between the existential situation and a given public norm of 
soil erosion control. This norm has been accepted for the 
analysis due to its use by public agencies charged with re­
sponsibility for reducing soil erosion. Although the norm 
was measured in physical terms and might have been questioned 
with regard to economic desirability, it was not the objec­
tive of this analysis to pursue such an investigation. 
Rather this inquiry was designed to identify success and 
failure elements responsible for soil losses above this 
assumed goal and to determine remedial measures to facilitate 
the accomplishment of it. 
Methodological framework 
Limitation of the analysis to one soil area and to 
deviations of the existential situation from the assumed norm 
was consistent with the overall methodological framework 
used. Moreover, limitation of the inquiry to obstacles which 
prevent adoption of erosion control practices was In accord­
ance with their role as hinderances, rather than means, to 
achieving the end in view of practice adoption. In addition 
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to toe. .g ends in view, erosion control practices simultaneous­
ly serve as means to the public goal of erosion control. 
Achievement of the public goal is not an end in itself, but 
rather contributes to some higher order end in view leading 
to the ultimate ends of the society. Consequently, delimita­
tion of the problem resulted in a manageable size analysis of 
one small segment within the means-ends continuum-
Diagnosis of the problem under investigation required 
identifying the factors responsible for the problem and those 
factors which prevented it from being greater. Identifica­
tion of obstacles, the failure elements, was done by analyz­
ing the reactions of representative farm operators and non-
operating landowners to typical S.O.S. farm plans. The land 
use and other characteristics found on the sample farms were 
considered in diagnosing success and failure elements re­
sponsible for the present level of erosion control practice 
adoption. 
The method of developing remedial measures was based upon 
extension of success elements found on some farms. Also, 
other potential remedies which appeared dormant in the area 
were considered in light of the observed obstacles. 
Application of methodology to dynamic problems 
The methodological approach to problem analysis of de­
limitation, diagnosis, and remedy is primarily applicable in 
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static situations. However, it can be utilized in the modi­
fied form of comparative statics to investigate problems which 
persist over time. Examination of changes in the problem 
itself and of the relative effectiveness of remedial measures 
over time is accomplished by repeating the investigation at 
different points in time and comparing the results. " This 
provides evidence to support or reject conclusions reached 
in diagnosing the problem and developing remedial measures 
in a static analysis. 
In this inquiry the diagnostic and remedial phases were 
not limited to a static setting. Rather they were applied to 
changes in obstacles that prevent the adoption of soil ero­
sion control practices over time. By repeating the diag­
nostic and remedial phases of the methodology on a relatively 
unchanged delimited problematic situation it was possible to 
consider the dynamics of the problem through a comparative 
statics analysis. 
Formulation of hypotheses that directed the Inquiry 
The hypotheses which directed this analysis were 
Problem delimiting 
1. If the soil erosion losses on farms in Western 
Iowa are above the permissible rate, 5 tons of 
soil loss per acre per year, then certain 
obstacle situations exist that prevent this 
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achievement. 
2. If the present rate of soil loss exceeds soci­
ety's goal, as past inquiries have indicated 
was the case, then the rate of change in the 
obstacle situations has not been as rapid as 
society desires. 
Diagnostic hypotheses 
1. If the soil loss exceeds the 5 tons per acre 
limit, then the following obstacles are respon­
sible : 
a. Insufficient roughage consuming livestock. 
b. The rental arrangement and the lack of land­
lord's cooperation. 
e. The small size of farm. 
d. The need for immediate income. 
e. The price change expected. 
f. The lack of adequate machinery and power. 
g. The field and road layout. 
h. A short expectancy of tenure. 
i. Risk and uncertainty. 
j• The lack of adequate buildings. 
k. Custom and inertia. 
1. The lack of an adequate labor supply. 
m. The lack of cooperation of neighboring 
farmers. 
2? 
n. The ability to shift the erosion losses. 
o. The amount or kind of recommended practices. 
p. Failure to see the need for recommended 
practices. 
q. The lack of availability of credit. 
2. If society's goal of 5 tons annual soil loss has 
not been gained, then socio-economic factors are 
responsible for preventing attainment of this 
norm.* 
3. If any of the observed obstacles are significant­
ly different from those discovered by previous 
inquiries then the rate of soil loss will have 
increased or decreased significantly depending 
upon the change in the obstacles. 
4. If present measures of action agencies have been 
successful, then the rate of change in soil 
losses will be significant. 
Remedial hypotheses 
1. If there are obstacles which have prevented the 
reduction of erosion losses to 5 tons per acre 
per year or less, then there are success elements 
on farms where erosion losses have been reduced 
which cab be adapted to farms with high soil 
*See Appendix A for the hypothesized socio-economic 
factors. 
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losses.* 
2 .  If there are obstacles which have prevented the 
reduction of erosion losses to 5 tons per acre 
per year or less, then there are potential 
remedial measures dormant in the existential 
situation which can be developed to overcome 
these obstacles.* 
Analysis of data 
Analysis of data obtained from farm operators and non-
operating landowners resulted in acceptance or rejection of 
each of the delimiting, diagnostic and remedial hypotheses. 
Testing of the delimiting hypotheses required analysis of the 
data to determine the gap between society's goal of erosion 
control and the existential situation. If such s gap existed, 
as hypothesized, the delimiting hypotheses were tested fur­
ther by tabulation of farm operators' and nonoperating land­
owners' responses of factors responsible for the erosion prob­
lem. 
In the case of diagnostic hypotheses, the testing in­
volved the use of statistical techniques and the application 
of logic. Statistical tests, multiple variable regression 
primarily, were employed to determine the likelihood of 
*See Appendix A for the hypothesized remedial measures. 
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observed obstacles having as large an effect on soil losses 
as they appeared to have had in 1957. These tests were used 
to determine the relationships between selected farm char­
acteristics and erosion losses. Finally, the relationships 
between farm characteristics and observed obstacles were 
analyzed. Using these procedures, diagnostic hypotheses were 
tested not only with data collected in 1957 but also with 
information obtained in 1949 and 1952. Consequently, the 
dynamic as well as the static relationships between obstacles 
and erosion losses were investigated. 
Due to the impossibility of testing remedial hypotheses 
in the social sciences with the use of controlled experiments, 
statistical data is difficult to obtain for deciding to 
accept or reject these hypotheses. As a result, analysis of 
those measures, which might aid farm operators and nonoper-
ating landowners overcome obstacles to erosion control was 
based primarily on logic in determining the extent of rela­
tionships . This phase of the analysis was facilitated by 
the availability of data from 1949, 1952, as well as 1957. 
The Plan of This Report 
The function of this report is to present a statement of 
the problem, the method used in analyzing it, the findings 
of the inquiry, and the implications of the findings of this 
investigation. The report presents this information in the 
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order in which the inquiry was undertaken. Consecutively, 
the presentation covers the conceptualization of the problem, 
the procedure followed in obtaining data to test hypotheses, 
the determination of success and failure elements through the 
testing of hypotheses, and the development of remedial meas­
ures growing out of the diagnostic phase of the analysis. 
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DATA COLLECTION AND SOIL LOSS CHANGES 
In order to test the hypotheses, It was necessary to ob­
tain certain information from farm operators and nonoperating 
landowners. Information was needed to determine the extent 
of the problem, factors responsible for the problem, factors 
responsible for keeping the problem within present limits, 
and potential remedial measures which could be extended. 
Method of Obtaining Data 
The sample survey method of obtaining data was used. 
Farm operators and the owners of tenant operated farms in the 
Ida-Monona Soil Association area were interviewed in 1957 to 
obtain most of the necessary data. 
Survey design 
The objectives of the study included not only an in­
vestigation of factors responsible for the failure of farmers 
to accomplish society's goals of soil erosion control, but 
also an analysis of changes in these factors over time. The 
latter objective necessitated use of the same sample used by 
Frey (14) and Held (19) in the earlier studies in this series. 
Frey described the original procedure for drawing the 
sample as follows : 
In designing a representative sample of the 
area for the purposes of investigation, it was 
estimated that there would be 3 farms in each of 
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the 1,602 sections of land. Thus a total of 4,803 
farms was expected in the population under consid­
eration. However, judging from the resources 
available, it was anticipated that observations 
could be made on only 140 or 150 of these farms. 
Therefore, 48 sections of land were selected at 
random to make up the area sample. The 48 sec­
tions were expected to contain 144 farms. 
In drawing the sample, 24 strata were created 
within the area, with each stratum containing either 
66 or 6? sections of land. By drawing two sections 
at random within each of these 24 strata, the 48 
sections of land in the sample were obtained. To 
make use of the soil data already available, only 
those sections of land which had been partially 
mapped by a recent soil survey were permitted to 
come into the sample. The mapping of these sec­
tions was confined to 160-acre tracts of land in­
cluded in another random sample of the entire 
state. Figure 3 shows the approximate location 
of the 48 sampling units obtained by this pro­
cedure. 
Each of the 48 sampling units in the Ida-
Monona Soil Association area- was visited to deter­
mine the number of farms* having a headquarters** 
*A farm, for purposes of this investigation, was all of 
the contiguous land and separate tracts of land on which some 
agricultural operations were performed by one person, either 
by his own labor alone or with the assistance of his house­
hold, or hired employees in 1949. Any tract of land less 
than 5 acres was not considered a farm. Only separate non­
contiguous tracts of land which were operated from a desig­
nated headquarters in 1949 were considered as a part of a 
farm, although the operators were interviewed in 1950. Out­
lying non-contiguous tracts of land which were owned but not 
operated from a designated headquarters were not considered 
as a part of a farm. Outlying non-contiguous tracts of land 
on which a minor part of the field operations were performed 
as a basis for labor exchange were not considered as part of 
a farm, nor were outlying non-contiguous tracts which were 
operated under a partnership or cooperative arrangement from 
two separate headquarters. 
**The farm headquarters for purposes of this investiga­
tion, was a dwelling on the farm and the building used for 
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.CRAWFORD MONONA •  
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POTTAWATTAMIE 
MILLS 
FREMONT 
Figure 3. Western Iowa showing the approximate location 
of the Ida-Monona Soil Association and the 
survey units in a sample of farms, 1957 
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within the boundaries of the sampling units and to 
delineate the boundaries of these farms on maps. 
The location of the farm headquarters served as an 
arbitrary guide in deciding whether or not a farm 
should be included in the study. The 48 sections 
actually contained 145 farm headquarters. Observa­
tions were made on all but one of the 145 farms. 
(14, pp. 952-953) 
Since 1949, consolidation and division resulted in a 
change in the number of farms in the sample. The criteria, 
adopted for deciding whether a farm should remain in the 
sample was the headquarters rule. That is, if the major man­
agerial decisions in operating the farm were made from the 
same headquarters as in the original sample, although there 
may have been changes in the acreage of the farm, the farm 
remained within the sample. Between 1950 and 1952 there was 
a net decrease of one farm in the sample when this rule was 
followed. Between 1952 and 195? there were three situations 
where two farms within the sample consolidated. There were 
four farms which were no longer operated from their original 
headquarters and therefore were dropped from the sample. 
During this same time period, one farm was divided into two 
(Footnote continued from previous page) 
housing the major part of the livestock and machinery. If the 
dwelling was outside the boundaries of a section of land, but 
the buildings used for housing the major part of the livestock 
and machinery were within the section boundaries, the build­
ings for housing the major part of the livestock and machin­
ery were considered as headquarters. If the buildings for 
housing the major portion of the livestock and machinery were 
outside the boundaries of a section of land, but the dwelling 
was located within the section boundaries, the dwelling was 
not considered as a headquarters. 
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units. In addition, data was obtained from one farm operator 
who was not available in 1952. This resulted in a net change 
of five less farms in the sample in 1957 than in 1952. Thus 
there were 138 farms in the sample in 1957. On 77 of these 
farms the same operator was present as in 1949. Fourteen 
operators moved on their farms between the 1949 and 19 52 
interviews. The remaining 47 farmers began operation of their 
farms since the 1952 interview. Analysis of the effects of 
changes in operators is presented in the third section of 
this report. 
Evidence obtained to test the hypotheses 
After familiarizing himself with the previous data 
obtained from each farm operator, en Interviewer used a pre­
pared schedule to obtain the necessary information from the 
operator. Similar information was obtained from owners of 
tenant operated farms.* The interviewing procedure was de­
signed to gain information concerning land use and the oper­
ator's goals of erosion control prior to discussing soil 
erosion control plans for the farm with him. 
Two erosion control plans were prepared for each farm 
by the S.O.S. These plans represented two extreme methods of 
reducing soil erosion to five tons per acre per year. The 
*See Appendix B for schedules used in interviewing farm 
operators and nonoperating landlords. 
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first plan, referred to as Plan I, was a maximum mechanical 
practice plan. It included the maximum amount of terracing 
and, correspondingly, maximum amount of row crops which was 
consistent with the 5 ton loss limit. The other plan, re­
ferred to as Plan II, was a high forage rotation plan. High 
forage rotations were substituted for mechanical practices as 
a means of controlling erosion. It is conceivable that there 
could be an infinite number of farm plans between these two 
extreme plans which would reduce soil loss to 5 tons. How­
ever, reactions to these two plans were considered likely to 
be reactions to the components of intermediate type plans. 
Although farm plans were used in the earlier analyses, the 
plans had to be revised by the S.C.S. to incorporate changes 
in recommendations resulting from recent agronomic research 
findings• 
After the two erosion control plans were described, the 
Interviewee was asked whether there were any reasons why the 
practices in the plans could not be adopted on his farm. A 
detailed discussion followed when the respondent indicated 
an obstacle was present. In the case of five obstacles, which 
had been determined important in the earlier analyses, addi­
tional detailed questions were asked concerning reasons and 
remedies for the obstacles. Also, data concerning character­
istics of the farm were obtained. Finally, the respondent 
was asked whether he remembered the 1950 and 1952 interviews 
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and if he had changed his farming operation as the result of 
those discussions. 
Coding and tabulation of the data 
After schedules had been obtained from 138 operators and 
owners of 49 tenant operated farms, this information was coded 
and placed on IBM cards for analysis.* In most cases the cod­
ing represented a mere transfer of information from the 
schedules. However, it was necessary to process some data 
before coding it. The most important of these processes was 
the conversion of .land use, topography, crop management, and 
erosion control practice use into a soil loss estimate for 
each farm. This dependent variable was used to indicate the 
extent of soil erosion control accomplishment. 
Revision of Previous Soil Loss Estimates 
Comparison of the accomplishments by farm operators in 
reducing soil erosion necessitated the recalculation of soil 
losses for 1949 and 1952 with the Browning equation.** An 
*See Appendix C for the coding forms used. 
**Soil loss can be calculated using the system of factors 
devised by Professor George Browning which take into account 
and weight various physical factors that affect erosion. 
These are soil type, crop management, vegetative cover (as 
expressed in terms of rotations), use or non-use of contour­
ing, terracing, strip-cropping or listing, degree of slope, 
length of slope, extent of previous erosion and a constant 
term. The weight given each factor is based on experimental 
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estimate of the 1957 soil loss for the sample was obtained by-
applying the Browning Factors to the information obtained from 
farm operators when interviewed in 1957. 
Changes in the Browning Factors 
As a result of agronomic research at Iowa State Univer­
sity of Science and Technology and other midwest experiment 
stations, the Browning Factors were revised in 1956 (24, pp. 
1-5). In order to compare the soil loss estimates with those 
for 1949 and 1952, it was necessary to recalculate the earlier 
estimates of soil losses using the revised Browning Factors. 
(Footnote continued from previous page) 
data for the particular condition found. The product of the 
factors represents the estimate of the amount of soil lost 
from an acre in 1 year with normal weather. For example, in 
determining the annual erosion loss for an acre of land, the 
factors are assigned a value in the following manner: 
Factor Value 
Ida soil type 1.5 
10 percent slope 1.1 
200 foot length of slope 1.7 
corn, oats, meadow rotation .9 
little or no manure or fertilizer applied 1.3 
0-25 percent of surface soil removed .8 
contour cultivation, surface planted .6 
constant term to transform the index 
to an estimate of tons of soil loss 8.0 
Substituting these values into the formula: (1.5). 
(1.1) (1.7) (.9) (1.3) (.8) (/6) (8) = 12.6 annual soil loss 
in tons per acre. If terracing with a value of .1 were sub­
stituted for contour surface planting, which has a value of 
.6, soil loss would be reduced from 12.6 to 2.1 tons per acre 
per year. For a detailed explanation of these factors, see 
"Browning's Erosion Factors".(24). 
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Table 4 shows that the Browning Factors were changed 
considerably between 1952 and 1957. Although the factors 
applied for management remained unchanged, there were exten­
sive changes in the factors for special practices. In gen­
eral, the effect of the changes in weights for these practices 
was to give less credit for mechanical practices on steep 
slopes than was given in 1949 and 1952. However, it should 
be noted that terracing was not recommended on slopes over 12 
percent in 1949 and 1952. In 1957, rotations with a high per­
centage of meadow were given less credit than in 1949 and 
1952. In most cases the topography figures used in 1957 were 
lower than those used previously. Also, the constant term of 
10 for converting the erosion index to tons per acre per year 
used prior to 1956 was reduced to 8. 
In Table 4 the topography factors are listed by S.O.S. 
land classes. They represent a combination of Browning Fac­
tors for soil type, percent of slope, degree of erosion and 
an assumed 200 foot length of slope within each class of land. 
This procedure was followed in 1957 to reduce the calculations 
and to preserve continuity of method. As a result, compari­
sons of soil loss estimates for all three years were possible. 
The same research findings which changed the Browning 
Factors were responsible for changes in recommendations' by 
S.O.S. technicians in the Ida-Monona Soil Association area. 
Since 1956, the tendency has been to recommend more terracing 
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Table 4. A comparison of Browning Factors used in estimat­
ing soil losses in Western Iowa in 1949-52 and 1957 
1949-52 1957 
factor factor 
Management 
Poor 1.3 1.3 
Medium 1.0 1.0 
Good . 7 .7 
Special practices 
Rows up and down hill cultivation 1.0 1.0 
Contour cultivation 
2.0 - 7.0$ slope .5 .5 
7.1 - 12.6$ slope .5 .6 
12.1 - 18.0$ slope .5 .7 
18.1 - 24.0$ slope .5 .8 
Contour listing 
2.0 - 12-0$ slope .25 .2 
12.1 - 18.0$ slope .25 .3 
Stripcropping, surface planted 
2.0 - 12.0$ slope " .25 .2 
12.1 - 18.0$ slope .25 .3 
Terracing .1 .1 
2.0 - 7.0$ slope .15 .1 
7.1 - 12.0$ slope .15 .1 
12.1 - 18.0$ slope .2 
18.1 - 24.0$ slope .? 
Across hill cultivation 
2.0 - 12.0$ slope .7 .8 
12-1 - 24.0$ slope .7 .9 
Contour listing on terraced land 
2.0 - 12.0/» slope .05 .05 
12-1 - 24.0$ slope .05 .1 
Rotations 
Corn, continuous 4.0 3.4 
C-C-O 3.0 2,; 8 
O-G-Ogcl 2.0 2.4 
C-0 2.0 2.5 
G-0scl 1.5 2.0 
41 
Table 4. (Continued) 
1949-52 
factor 
1957 
factor 
C-C-O-M 1.4 1.4 
C—0—M—C—Ogg2 1.2 1 • -3 
C-O-M 1.0 .9 
C—C—0—M—A .9 1.0 
C-C-O-M-M-M .8 .8 
C-O-M-M .6 . 6  
C-O-M-M-M .4 .5 
C-O-M-M-M-M .3 .4 
C-O-M-M-M-M-M .2 .3 
Topography 
Class I 
All soils .087 .1 
Class II 
Monona-Napier Castana .734 .6 
Monona-Napier .734 .6 
Monona .734 . 6 
Mo non a.-Ma lv ern .802 .7 
Ida-Monona-Napier .818 .7 
Monona-Turin .825 .7 
Monona-Shelby .826 .7 
Monona-Steinauer .826 .7 
Monona-Burchard .835 .7 
Monona-Forbes Castana .835 .7 
Monona-Ute .835 .7 
Monona-Castana .835 .7 
Monona-Dow .873 .8 
Ida-Napier-Castana .873 .8 
Ida-Napier .873 -8 
Ida-Monona 
.873 .8 
Ida-Monona-Shelby .907 .7 
Ida-Monona-Castana 
.915 .8 
I da-Malvern 1.044 .9 
Ida-Steinauer 1.080 .9 
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Table 4. (Continued) 
1949-52 1957 
factor factor 
Ida-Shelby 1.080 .9 
Ida-Turin 1.080 .9 
Ida-Forbes-Castana 1.080 .9 
Ida-Burchard 1.094 .9 
Ida-Ute 1.094 .9 
Ida-Cast ana 1.094 .9 
Ida-Dow 1.152 1.0 
Ida 1.152 1.0 
Class III 
Monona 2.025 1.9 
Monona-Forbes-Castana 2.025 1.9 
Monona-Castana 2.025 1.9 
Monona-Ute 2.035 1.9 
Monona-Burchard 2.093 2.0 
Monona-Turin 2.194 1.9 
Monona-Malvern 2.200 2.0 
Monona-Ida-Castana 2.250 2.1 
Monona-Shelby 2.307 1.8 
Mo n on a- S t e in au e r 2.307 2.0 
Monona-Ida-Shelby 2.331 2.0 
Monona-Dow 2.363 9.2 
Ida-Burchard 2.363 2.2 
Ida-Monona 2.36-3 2.2 
Ida-Malvern 2.470 2.2 
Ida-Turin 2.531 2.2 
Ida-Steinauer 2.577 2.2 
Ida-Shelby 2.577 2.2 
Ida-Forbes-Cast ana 2.613 2.2 
Ida-Ute 2.613 2.2 
Ida-Castana 2.613 2.2 
Ida-Dow 2.700 2.4 
Ida 2.700 2.4 
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Table 4. (Continued) 
1949-52 1957 
factor factor 
Class IV 
Burchard 2.31? 2.2 
Malvern 2.510 2.2 
Shelby 2.703 1.8 
Castana 4.497 4.7 
Ute 4.497 4.7 
Forbes-Cas tana 4.497 4.7 
Monona 4.497 4.7 
Monona-Castana 4.947 4.7 
Monona-Ute 4-947 4.7 
Monona-Forbes-Castana. 4.947 4.7 
Monona-Turin 5.359 4.7 
Ida-Monona-Castana 5.496 5.1 
Ida-Forbes-Castana 5.770 5.-3 
Ida-Ute 5.770 5.3 
Ida-Castana 5.770 5.3 
Monona-Ida 5.771 5.2 
Monona-Dow 5.771 5.2 
Ida-Monona-Turin 5.771 5.2 
Turin 5.772 4.7 
Ida-Mono n a~D ow 6.046 5.4 
Ida-Turin 6.183 5.3 
Ida-Dow 6.595 5.8 
Dow 6.595 5.8 
Ida 6.595 5.8 
on steeper slopes, particularly those above 12 percent, and 
to place less reliance on high forage rotations. 
Revised soil loss estimates for 1949 and 1952 
Revision of the 1949 and 19 52 soil loss estimates using 
the revised Browning Factors resulted in substantial changes 
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in these estimates. As shown in Table 5, the soil loss esti­
mates were .5 and .2 tons per acre lower in 1949 and 1952, 
respectively* Revision of the estimates of farmers' goals of 
erosion control resulted in lower goals (higher soil losses) 
Table 5. Soil loss estimates in tons per acre for a sample 
of farms in Western Iowa based on the Browning 
Factors used in 1949-52 and revised Browning 
Factors used in 1957 
Annual soil loss Farmers' goals of soil loss 
(mean, tons per acre) (mean, tons per acre) 
1949-52 Revised 1949-52 Revised 
Browning Browning Browning Browning 
Year Factors Factors Factors Factors 
1949 21.6 21.1 15.6 16.4 
1952 19.7 19.5 15.9 16.7 
than in the earlier calculations. In 1952 the mean soil loss 
estimate for farmers' goals in the sample increased from 15.6 
tons per acre per year to 16.4. Likewise in 1952 the soil 
loss estimate of farmers' goals increased from 15.9 to 16.7 
tons per acre. The decrease in the estimate of soil losses 
in 1949 and 1952 resulted mainly from the lower topography 
factors used in the Browning Equation. However, in the esti­
mates of farmers' goals the increase in credit given to topog­
raphy factors was more than offset by the decrease in credit 
given for special practices on steep slopes. Since one major 
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component of farmers' goals for those years was the adoption 
of contour cultivation, there was a tendency to increase the 
soil loss estimate of farmers' goals by using the revised 
Browning Factors. 
Changes in Observed Soil Losses, Farmers' 
Goals and Program Goals 
One of the objectives of this analysis was to determine 
the changes which have occurred in soil losses, farmers' 
goals, and the program goals of erosion control in the Ida-
Monona Soil Association. After revising the previous esti­
mates of soil losses and farmers' goals of soil losses, and 
making similar calculations for 1957, it was possible to com­
pare the estimates for individual farms and the sample for 
1949, 19 52, and 1957. 
Changes in soil loss estimates since 1949 
A comparison of the observed soil losses as well as 
farmers' goals of erosion control in 1957 and 1949 is made in 
Figure 4. Both the curve of 1957 observed soil losses and 
the curve of 1957 farmers' goals lay beneath similar 1949 
curves, with the exceptions of a few farms with extremely 
high soil losses. Consequently, both observed soil losses 
and farmers' goals of erosion control expressed in soil loss 
rates have decreased substantially in the intervening eight 
years. However, the horizontal line, representing the program 
Figure 4. Cumulative distributions of erosion losses arrayed 
according to decreasing soil loss in to mis per acre ; 
shown in terms of the soil losses, farmers' goals 
of erosion control and program objective#, on 138 
farms in Western Iowa, 1949 and 1957 
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goal of 5 tons per acre soil loss has remained unchanged and 
below the soil loss estimates for most farms. Consequently, 
the first delimiting hypothesis - if the soil erosion losses 
in Western Iowa are above the permissible rate of 5 tons of 
soil loss per acre per year, then certain obstacle situations 
exist that prevent this achievement - was accepted. 
The estimates of the sample soil loss means in 1949, 1952 
and 1957 are presented in Table 6. Since the revised Browning 
Table 6. Soil loss estimates in tons per acre calculated 
with the revised Browning Factors on 138 farms in 
Western Iowa, 1949, 1952 and 1957 
Year 
1949 
1952 
1957 
Annual soil loss mean 
(tons per acre) 
21.1 
19.5 
14.1 
Factors were used in calculating all three estimates, the 
figures are comparable. Although the decrease in soil loss 
means between 1949 and 1952 was only 1.6 tons, the decrease 
between 1952 and 19 57 was 5.4 tons per acre. Consequently, 
it appears that substantial progress has been made toward 
reducing soil erosion in Western Iowa. Nevertheless, the 
difference in soil loss rates between 19 57 and the public 
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goal provide evidence for accepting the second delimiting 
hypothesis - if the present rate of soil loss exceeds soci­
ety's goal, as past inquiries have indicated was the case, 
then the rate of change in the obstacle situation has not been 
as rapid as society desires. 
Although the sample soil loss means were progressively 
lower for each estimate, soil losses did not decrease on 
every farm. Table 7 shows that between 195? and 1957 rota-
Table 7. Changes in erosion control practices on 138 
Western Iowa farms on which soil losses changed 
by at least 5 tons per acre from 1952 to 1957 
Number of farms where 
erosion factors changed 
Special 
Change in soil losses Management practices Rotations 
Soil losses at least 5 . 
tons per acre per year 
lower in 19 57 than 1952 20 ' 21 26 
Soil losses at least 5 
tons per acre per year 
higher in 1957 than 1952 9 5 7 
tions were responsible for decreases in soil losses of more 
than 5 tons per acre on 26 farms in the sample. On 21 farms 
the adoption of special practices reduced soil losses, while 
the use of better management practices resulted in lower soil 
losses on 20 farms. However, on nine farms more erosive man­
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age ment practices were adopted "between 1952 and 1957. Like­
wise, on five farms the failure to continue use of special 
practices resulted in higher soil losses. And on seven farms 
the adoption of more intensive rotations by 1957 contributed 
to soil losses being at least 5 tons per acre higher than in 
1952. 
Changes in farmers' goals and the program goal 
Estimates of farmers' goals of erosion control for the 
sample of farms in Western Iowa are presented in Table 8. 
Although the mean was slightly higher in 1952 than 1949, there 
was a substantial increase in farmers' goals between 1952 and 
1957 as expressed by a decrease in tons of soil loss. The 
decrease from 16.7 tons per acre in 1952 to 11.7 tons per 
acre in 1957 indicates that there has been substantial im­
provement in farmers' awareness of the problem. 
Table 8 .  Farmers' goals of erosion control estimated in 
tons of soil loss per acre for a sample of farms 
in Western Iowa, 1948, 19 52 and 1957 
Farmers' goals of erosion control 
Year (soil loss mean in tons per acre) 
1949 
1952 
1957 
16.4 
16.7 
11.7 
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Although the program goal has remained constant at 5 tons 
per acre per year, there have been changes in the practices 
recommended to achieve the goal. As a result of the changes 
in the Browning Factors, S.C.S. technicians have recommended 
more mechanical practices and a higher proportion of row crops 
with mechanical practices than in 1949 and 1952. However, 
when few mechanical practices are used and the bulk of the 
erosion control responsibility rests with high forage rota­
tions, there has been little change in the practices recom­
mended to achieve the soil erosion control goal. Table 9 
shows that the percent of all land in the sample recommended 
for row,crops in the mechanical practices plan increased from 
Table 9. Proportion of acreage by types of crops recommended 
by the Soil Conservation Service on 138 Western 
Iowa farms, 1949, 1952, and 1957 
Mechanical High forage 
practices plan rotation plan 
1949-52 1957 1949-52 1957 
Land use (percent) (percent) (percent) (percent) 
Row crops 21.6 33.4 14.6 16.7 
Small grain 15.9 19.2 15.5 16.8 
Meadow 37.7 30.1 41.6 39.5 
Permanent pasture 15.3 8.1 14.7 17.4 
Other 9.5 9 . 2  13.6 9.6 
Total 100.0 100.0 100.0 100.0 
51 
21.6 in 1949 and 1952 to 33.4 in 195?. There was a corre­
sponding increase in percent of small grains recommended and 
a decrease in meadow and permanent pasture recommended in the 
mechanical practices plans. On the contrary, there was little 
change in the land use recommended in high forage rotation 
plans for 1957, relative to 1949 and 19 52. Consequently, high 
forage rotation plans remained essentially the same in 1957 
as they were in the earlier studies. These changes in recom­
mendations have a substantial effect on the obstacles en­
countered to the adoption of soil conservation practices. As 
research makes it possible to recommend practices more nearly 
like those already on farms in the area, fewer obstacles are 
likely to be encountered. 
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FACTORS ASSOCIATED WITH SOIL LOSSES 
AND CHANGES IN SOIL LOSSES 
The investigation of factors responsible for the present 
level of soil erosion involved examination of a variety of 
characteristics found on sample farms. The extent to which 
farmers had adopted individual erosion control practices and 
their reactions to additional practices were also examined. 
Finally, the effect of changes in a farm characteristic over 
time on changes in soil losses were investigated. 
Farm Characteristics and Their Effect 
on Erosion Control 
A wide variety of characteristics was found on the sample 
farms. This section presents the farm characteristics and 
the accompanying soil losses. Cause and effect relationships 
between these characteristics and soil losses will be examined 
in a later section. 
Tenure of farm operators 
Since investments in soil erosion control practices fre­
quently yield returns over long periods of time, the type of 
tenure arrangement which provides long tenure, hence provid­
ing the expectation of gaining returns on the investment, 
might be expected to result in low soil losses. Table 10 
shows the modal tenure group was owner operator. However, 
part owners had a lower average soil loss than the other two 
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Table 10. Operators with, various types of tenure on all 
land operated and corresponding soil losses on 
138 headquarter farms in Western Iowa, 1957 
Tenure Number 
Annual soil loss mean 
(tons per acre) 
Owner 68 - 14.0 
Part owner 17 10.69 
Tenant 53 15.4 
Total 138 
t—
i 3
 
^Limited to headquarter farms in the sample. 
tenure classes. One possible reason for the lower soil loss 
mean for the part owners is that soil loss was computed on the 
headquarter farms only. In most cases the headquarter farm 
was owned and the additional acreage rented. Part owners who 
maximize their profits in the short run can be expected to 
minimize soil erosion on the owned segment and deplete the 
rented acreage. This interspatial disassociations of costs 
and benefits of erosion control might have resulted in higher 
soil losses on the additional acreage than on the headquarter 
farms of part owners. Tenant operated farms had a soil loss 
mean of 15.4 tons per acre, which was the highest of any 
tenure class. Since one year leases limited the planning 
horizon of many tenant operators, the relatively high soil 
loss mean is not surprising. 
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The proportion of owner operators listed in Table 10 is 
higher than that listed in Table 3 for Western Iowa. Part of 
this difference is due to the criteria used for tenure classi­
fication. On several farms in the sample in the Ida-Monona 
Soil Association area the owner lived on the farm but field 
rented all or part of his cropland out to neighbors. Since 
the criteria for classifying tenure depended upon the extent 
of major managerial decisions made at the headquarters, these 
farms were classified as owner operated. The criteria for 
classifying farms on the basis of operators of land, used in 
Table 3, would have classed these farms as tenant rather than 
owner operated. Also, Table 3 reports tenure of farms not 
only in the Ida-Monona Soil Association but also in other soil 
associations in the three crop reporting districts of Western 
Iowa. 
Size of sample farms 
The distribution of sample farms according to size 
classes of the headquarter farms is presented in Table 11. 
The corresponding average soil losses for each class are 
listed also. The most frequently occurring class included 
farms between 141 and 180 acres. The average soil loss for 
this group, 15.9 tons per acre, is 1.8 tons higher than the 
mean for the entire sample. The average size of farm, 172 
acres, falls within the modal size class. Thus the average 
55 
Table 11. Soil 
farms 
losses by acreage 
in Western Iowa, 
classes on 138 headquarter 
195? 
Size classes 
(acres) Number 
Annual soil loss mean 
(tons per acre) 
Less than 60 3 S
 
en
 
61-100 18 12.5 
101-140 26 14.1 
141-180 51 15.9 
181-220 12 10.9 
221-260 12 15.5 
261-300 7 11.9 
Greater than 300 9 6.5 
Total 138 14.1 
size of the headquarter farms was 12 acres smaller than the 
average size of farms in Western Iowa as indicated in Table 3. 
Inclusion of land operated in addition to the headquarter 
farms would have provided a more direct comparison. 
The lack of a clearly discernible trend in soil losses 
with changes in farm size is of considerable interest. The 
need for income might not be expected to force as intensive 
land use on large farms as on small ones. However, only 
sample farms larger than 260 acres appear to have been large 
enough to have avoided the pressure for immediate income. 
The distribution of sample farms by type of tenure, 
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corresponding size of headquarter farms and average acreage 
of all land operated are presented in Table 12. For the 1-38 
farms in the study the average acreage of headquarter farms 
was 172 acres, while 214 acres was the average size of all 
Table 12. Number, average acreage of headquarter farms, 
and average acres of all land operated by tenure 
groups on 138 farms in Western Iowa, 1957 
Tenure Number 
Headquarter 
f arms 
(mean acres) 
All land 
operated 
(mean acres) 
Owner 82 170 211 
Tenant 
Cash crop share 28 175 233 
Crop livestock share 18 199 232 
Crop share 5 154 217 
Cash 3 120 120 
Other 2 73 73 
Total 138 172 214 
land operated. The group with largest frequency was owner 
operated. In this case farms were classified by tenure on 
headquarter farms, and so some of the owner operators of 
sample farms are part owners with regard to all land operated. 
The average size of headquarter farms and all land operated 
for the owner operator group is approximately the same as the 
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average for the entire sample. 
Among tenants, cash crop share leases occurred most fre­
quently . Also they had the largest total acreage operated, 
on the average. The second most frequently occurring type of 
lease was crop livestock share. The 18 farms operating under 
this type of tenure arrangement had the largest total acreage 
of any tenure classification in the sample. 
Age of farm operators 
In the early phases of the farm business cycle the pres­
sure for income to meet operating and investment expenditures 
might be expected to result in intensive use of the land, 
resulting in high soil losses. By contrast, as a farm oper­
ator becomes older the pressure for income might be expected 
to decrease. Running counter to these expectations might be 
young farmers' relatively long planning horizons which encour­
age erosion control investments. 
The distribution of farms in the sample according to age 
classes is presented in Table 13. There were more farms in 
the sample whose operators fell within the 41-45 age class 
than in any other group. The soil losses on these farms aver­
aged higher than in any other age class with the exception of 
the 20-25 year group. The latter included Just two operators. 
Only on those farms whose operators were above 55 years was 
there any apparent trend of decreasing soil loss with increas-
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Table 13. Age of operators and soil losses on a sample of 
farms in Western Iowa, 1957 
Age classes 
(years) Number 
Annual soil loss mean 
(tons per acre) 
20-25 2 39.8 
26-30 10 14.3 
31-35 19 12.1 
36-40 16 15.3 
41-45 21 16.2 
46-50 20 13.8 
51-55 19 15.8 
56-60 9 12.7 
61-65 12 10.7 
66 and over 10 . 8.3 
Total 138 14.1 
ed age of operator. 
Type of sample farms 
Farms in the sample were characteristic of the agricul­
tural economy in the Ida-Monona Soil Association area. Twenty 
eight percent of the farms in the sample were classed as 
cattle feeding and hog farms. The average soil loss on these 
farms was 8.4 tons per acre lower than the next most fre­
quently occurring type of farm. Twenty seven farms which 
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received most of their income from hogs and corn were included 
in the second largest group. Seventeen percent of the farms 
in the sample had cash grain as a major source of income, 
while 11 percent of them were general farms. They had soil 
losses of 14.4 and 13.9 tons per acre on the average, respec­
tively . 
Although there is substantial deviation of the soil loss 
means by type of farm (Table 14), there does appear to be a 
trend present.' Soil losses on farms where the major source of 
Table 14. Soil losses, percent and number of farms by type 
of 138 farms in Western Iowa, 1957 
Percent of Annual soil 
138 sample loss mean 
Type of farm Number farms (tons per acre) 
Cattle feeding and hogs 39 28 10.5 
Hogs and corn 27 20 18.9 
Cash grain 24 17 14.4 
General 16 11 13.9 
Hogs and cream 9 7 19.0 
Cattle feeding 6 4 10.2 
Dairy 4 3 14 .7 
Beef cows and calves 4 3 15.9 
Beef cattle and hogs 4 3 10.9 
Other 5 4 13.5 
Total 138 100 14.1 
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income is from forage consuming livestock can be expected to 
be less than on other farms. On cattle feeding and hogs, 
cattle feeding, dairy, beef cows and calves, and beef cattle 
and hog farms the soil loss means fall below those farms where 
forage consuming livestock did not represent the main source 
of income. 
Farm operators' participation 
in government programs 
As mentioned earlier, several government programs have 
been initiated in an attempt to aid farmers reduce soil ero­
sion. Three principal programs affecting farm operators in 
the Ida-Monona Soil Association area in 1957 were the Acreage 
Reserve of the Soil Bank, the Agricultural Conservation 
Program, and the S.C.S. functioning through Soil Conservation 
Districts. Although the Acreage Reserve of the Soil Bank 
was an income transfer and supply control measure slso, it 
tended to reduce soil erosion. This was accomplished by sub­
sidizing farmers to shift land from row crops to forage crops 
the year the land was rented by the Federal government. The 
Agricultural Conservation Program subsidized farm operators 
for adopting so-called erosion control measures. The S.C.S. 
offered technical assistance as well as aided farmers plan 
their businesses to facilitate the reduction of soil erosion. 
As shown in Table 15, there were only 47 of the 138 farms 
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Table 15. Number of acres In acreage reserve and soil losses 
by tenure groups on 47 farms participating in the 
Soil Bank in Western Iowa, 1957 
Tenure Number 
Mean acres 
per farm in 
Acreage Reserve 
Annual soil 
loss mean 
(tons per acre) 
Owners 30 39 9.3 
Part owners 5 32 11.6 
Tenants 12 68 9.4 
Total 47 46 9.6 
on which there was any land in the Acreage Reserve of the Soil 
Bank in 1957. Moreover, a relatively small proportion of the 
land, in these farms was in the Soil-Bank. Although the aver­
age soil loss for farms with land in the Soil Bank was sub­
stantially. less than the 14.1 tons per acre soil loss mean 
for the sample, it is questionable whether soil bank partici­
pation was the principal reason for this difference in soil 
loss means. Soil Bank participation enters into the soil loss 
estimates through the rotation variable in the Browning Equa­
tion. This variable is determined not just by the land use in 
1957, but rather by the sequence of crops within the whole 
rotation. Consequently, a shift from a year of row crop to 
a year of meadow in a five or six year rotation would have a 
relatively small effect on soil loss estimates. (Table 14) 
Consequently, there were additional factors beside Soil Bank 
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participation which resulted in relatively lower soil losses 
for these farms than others in the sample. 
On 84 of the 138 farms the farm operators did not com­
plete an AGP practice in 195? for which they received payment. 
The average soil loss on these farms was 1 ton above the aver­
age of 14.1 tons for the entire sample. The most frequently 
adopted AGP practice was temporary seeding. On 23 farms this 
practice was completed; their average soil loss was 10.2 tons 
per acre. Other AGP practices in 1957 were completed on few 
farms in the sample. The numbers of farms on which permanent 
erosion control practices such as terracing, waterways and 
permanent seeding were completed were conspicuous by their 
low frequency. This can be explained partially by the un­
favorable weather and the cost-price squeeze preceding 1957. 
These limited the ability of farm owners to pay their portion 
of the cost sharing practices. 
The sample farms are classed according to their coopera­
tion with Soil Conservation Districts in Table 17. On 46 
farms, which had complete farm plans, the average soil loss 
was 10.3 tons per acre. Although these farmers had made 
substantial progress in reducing their soil losses below 
the average in the area, their losses still exceeded those 
called for in their farm plans by 5.3 tons per acre. On 23 
farms where initial farm plans were in effect, the average 
soil loss was 14.7 tons per acre. These initial plans were 
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Table 16. Number of farm operators receiving payments for 
one or more practices and average soil losses on 
138 farms in Western Iowa, 1957& 
Annual soil loss mean 
Practices Number (tons per acre) 
None 84 15.1 
Temporary seeding 23 10.2 
Contouring 3 17.6 
Terracing 3 21.8 
Waterways 3 11.1 
Pasturing data 3 10.6 
Waterways and terraces 3 9 . 6  
Permanent seeding 2 12.9 
Other. 12 12.8 
aThis information was obtained through private communi­
cation with Agricultural Stabilization Committee offices in 
the Ida-Monona Soil Association, 1959. 
Table 17. Number of farms and average soil losses by Soil 
Conservation District cooperation classes on 138 
farms in Western Iowa, 1957 
Annual soil loss mean 
S.C.D. cooperation Number (tons per acre) 
Complete farm plan 46 10.3 
Initial farm plan 23 14.7 
Non cooperator 69 16.5 
Total 138 14.1 
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primarily informal and resulted mainly from technical assist­
ance given the farm operator by the S.C.S. in conjunction with 
the Agricultural Conservation Program. On 69 farms the farm 
operator was classified as not cooperating in any way with 
Soil Conservation Districts. On these farms the average soil 
loss was 16.5 tons per acre in 1957. 
In addition to planning farms and supplying technical 
assistance, the S.C.S. has been active in initiating watershed 
programs under Public Law 566. In 1957 there were only 12 of 
the 158 farms participating in watersheds (Table 18). Their 
Table 18. Number of farm operators participating in 
organized watersheds and the average soil losses 
on 138 farms in Western Iowa, 1957 
Annual soil loss mean 
Watershed participation Number (tons per acre) 
Participating 12 16.9 
Not participating 126 13.8 
Total 138 14.1 
average soil loss of 16.9 tons per acre is illustrative of 
the erosion problem on these farms. Recognition of this prob­
lem may have caused these operators to participate in the 
program. 
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Erosion Control Practices on Farms and Operators' 
Reactions to Additional Practices 
With given physical soil characteristics, soil erosion 
can be reduced only through the adoption of erosion control 
practices - rotation, management or special practices. Prac­
tices on farms are responsible for soil loss being as low 
as it is. Farmers' reactions to additional recommended prac­
tices are important in considering why the soil loss is as 
high as it is. If farm operators did not object to erosion 
control practices, there would be no obstacles to the adoption 
of these practices and soil losses would be reduced to the 
level desired by society. 
Established and recommended erosion control practices 
Table 19 shows the number of farms on which individual 
erosion control practices were used in 1957, the number of 
farmers who objected to the practice and the number of farms 
on which practices were recommended. On 100 of the 138 farms 
some waterways were being used in 1957. On these 100 farms 
waterways were not necessarily established to the extent or 
a c c o r d i n g  t o  t h e  s p e c i f i c a t i o n s  r e c o m m e n d e d  b y  t h e  S . C . S .  O n  
86 of the farms at least some contouring was being used in 
1957. Of the practices listed in Table 19, there were fewer 
farms which had adopted terracing than any other practice. 
On more than 60 percent of the farms, there were no terraces 
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Table 19. Number of farm operators who were following and 
those who objected to erosion control practices 
on 138 farms in Western Iowa, 1957 
Number of 
Number who farms where 
Some of objected practice was 
practice to practice recommended 
used, in SCS in SCS 
Practice number farm plans farm plans 
Contouring 86 22 138 
Terracing 55 83 137 
Waterways 100 29 138 
Fertilizer 65 48 138 
High row crop rotation — —  71 138 
High forage rotation — 99 138 
established. Eighty three farm operators objected to some or 
all of the terraces recommended in Plan I prepared by the SCS. 
The number of farm operators objecting to this practice was 
exceeded only by the 99 farm operators who objected to high 
forage rotations in 1957. There was less objection to con­
touring than any other practice. All of the six practices 
listed in Table 19 were recommended for every farm in the 
sample with the exception of terracing which was not recom­
mended for one farm. 
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Observed and recommended land use 
The percent of land by uses on farms In the sample in 
1949, 19-52, and 1957 and recommended in Plan I and Plan II in 
1957 is presented in Figure 5. Although the percent of land 
in row crops decreased from 1949 to 1957, it was still larger 
than that recommended in Plan II. However, it was slightly 
less than the row crops recommended in 1957 in Plan I. The 
percent of land in meadow also increased from 1949 to 1957, 
but it was less than that recommended in both Plan I and Plan 
II. While the land use in 1957 appears similar to that recom­
mended in Plan I, there are several additional considerations 
which should be included. Although the percentage of row 
crops was slightly less in 1957 than recommended in Plan I, 
this does not mean that the row crops were located on the soil 
areas recommended by SCS. Also, terraces were recommended 
in Plan I to reduce soil loss to a permissible level in con­
junction with this level of row crops. Although the percent 
of row crops was near that recommended in Plan I, it is not as 
near the SCS recommendations as would first appear. Finally, 
the percent of row crops varies annually and partially depends 
upon the government program in existence in any particular 
year. Changes in programs similar to the change in federal 
price support programs since 1957 might be expected to in­
crease the amount of land in erosive intertilled crops. Con­
sequently, the land use observed in 1957 should not be inter-
Figure 5. Percent of total land In a sample of Western Iowa 
farms in various uses, 1949, 1952, 1957, Plan I, 
and Plan II, 1957 
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preted as an indication of permanent achievement of land use 
which will reduce soil loss to the desired public goal. 
Reasons Given by Farm Operators for Objecting 
to Erosion Control Practices 
On those farms where the operator objected to an erosion 
control practice in one of the farm plans (Table 19), the farm 
operator was asked his reasons for objecting. In addition to 
the initial response given by the operator when the farm plans 
were presented to him, a detailed explanation was sought for 
the objection. 
Classification of objections to farm 
plans as obstacles preventing practice adoption 
During the course of the interview, each farm operator's 
objection was classified as one or more of the hypothesized 
obstacles which might prevent the adoption of erosion control 
practices. One or more farm operators' responses were class­
ified in 16 of the 18 hypothesized obstacles. These obstacles, 
the number of farmers whose response was classified within 
each, and the soil loss mean for farms with each obstacle 
are presented in Table 20. On 90 farms the operator objected 
to the amount or kind of one or more practices within either 
Plan I or Plan II. This obstacle appeared frequently in con­
nection with the rotations recommended in the two plans and 
terraces recommended in Plan I. However, the soil loss aver-
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Table 20. Number of farms where operators' reactions were 
classed as obstacles to soil erosion control 
practices, 138 farms in Western Iowa, 1957 
Obstacle Number 
Annual soil 
loss mean 
(tons per acre) 
Amount or kind of recommended 
practice 90 14.2 
Need for immediate income 70 17.4 
Insufficient roughage consuming 
livestock 51 18.0 
Failure to see the need for 
recommended practice 47 16.6 
Custom and inertia 33 18.6 
Rental arrangement and lack 
of landowners' cooperation 25 17.2 
Field and road layout 22 17.0 
Lack of adequate machinery 
and power 17 17.7 
Short expectancy of tenure 12 . 16.6 
Lack of cooperation of 
neighboring farmers 12 12.2 
Terrace design 10 11.7 
Small size of farm 10 14.5 
Lack of adequate labor supply 8 12.6 
Risk and uncertainty 8 16.7 
Lack of adequate buildings 4 17.2 
Ability to shift erosion losses 1 13.8 
Price change expected 0 
Lack of availability of credit 0 
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aged 14.2 tons per acre for farms with the obstacle compared 
with the average of 14.1 tons soil loss for the entire sample. 
Seventy farm operators indicated the need for immediate 
income prevented the adoption of one or more recommended ero­
sion control practices. On these farms the soil loss mean 
was 33 tons higher than the mean of the entire sample. Oper­
ators expressing this obstacle objected to practices because 
of the high cash costs of adopting them or because of the in­
come which they felt would have to be foregone if the prac­
tice were adopted. 
The average soil loss on 51 farms where insufficient 
roughage consuming livestock was an obstacle preventing the 
adoption of erosion control practices was estimated to be 18 
tons per acre• This obstacle was primarily a manifestation 
of operators' resistance to changing enterprises within their 
businesses. In most cases the obstacle occurred in conjunc­
tion with high forage rotations recommended in Plan II. These 
farmers felt they did not have and were not interested in 
getting the amount and type of livestock necessary to utilize 
the forage which would be produced under Plan II. 
On 47 farms the operator's response indicated failure to 
see the need for erosion control practices recommended in 
Plan I or Plan II. On these farms the average soil loss was 
16.6 tons per acre in 1957. Frequently, the operator ex­
plicitly stated that one or more practices was not needed 
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while in other cases it was apparent that the farmer failed 
to see the need for the practices by his vague, nonrational 
response. 
On 33 farms where the soil loss averaged 18.6 tons per 
acre per year, the operators' responses were classified as an 
obstacle of custom and inertia. Although closely related to 
the obstacle of failure to see the need for recommended prac­
tices. this obstacle was differentiated on the basis of ex­
plicit community or historical reasons which prevented the 
operator's acceptance of one or more of the practices. 
The rental arrangement and lack of landowner's coopera­
tion was an obstacle expressed by 25 operators in the sample. 
The average soil loss on these farms was estimated as 17.2 
tons per acre. In some cases the rental arrangements specif­
ically prevented the adoption of erosion control practices, 
while in other situations the landowner was considered an 
obstacle due to his failure to cooperate in the past in estab­
lishing erosion control practices. Such things as short 
leases, failure to share the expenses of erosion control prac­
tices, need for immediate income by landowners, and the lack 
of information by landowners were important components of 
this obstacle. 
The soil loss mean was estimated at 17.0 tons per acre 
on 22 farms where the operator said the field and road layout 
was an obstacle preventing the adoption of one or more erosion 
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control practices. Rectangular field boundaries were primar­
ily responsible for the difficulties encountered in shifting 
to a contour system of farming. However, it should be noted 
that rectangular farm boundaries are present on most farms 
in the sample. Consequently, the obstacle of field and road 
layout may have been an excuse for some more basic reason for 
the operator's objection to erosion control practices. 
Lack of adequate machinery and power was listed as an 
obstacle on 17 of the 138 sample farms. The average soil loss 
on these farms was 17.7 tons per acre, compared with 14.1 
tons per acre area average soil loss. Since machinery re­
quirements are very similar regardless of the erosion control 
practices used, this obstacle also may have been an indication 
of some other reason for the operator's objection. 
Other obstacles which some operators indicated prevented 
adoption of erosion control practices were short expectancy 
of tenure, lack of cooperation of neighboring farmers, terrace 
design, small size of farm, lack of adequate labor supply, 
risk and uncertainty, lack of adequate buildings, and ability 
to shift erosion losses. The presence of obstacles expressed 
by farm operators gives support to the acception of the de­
limiting hypotheses discussed previously. 
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Intertemporal Changes In Farm Characteristics and in 
Reasons for Objecting to Practices 
In addition to farm characteristics and obstacles in 
1957, changes in these characteristics and obstacles with the 
resultant changes in soil losses are important in diagnosing 
and remedying obstacle situations. In fact a clear diagnosis 
of the dynamic aspects of farm characteristics and obstacles 
may give a clearer indication of methods of accomplishing 
greater erosion control practice adoption than by examining 
the problem at one point in time. 
Farms on which soil losses change by more 
than 5 tons per acre between 1949 and 1957 
In 1952 Held and Timmons found that although the average 
soil loss for the sample decreased since 1949 there were 
farms on which soil losses increased as well as those where 
soil losses decreased. Similarly there were farms where soil 
losses changed in both directions between 1952 and 1957. In 
Table 21 farms are grouped according to their soil loss change 
if these changes were greater than 4.9 tons per acre between 
1949 and 1952 or between 19 52 and 1957. Between 1949 and 1952 
there were 23 farms with an average 1952 soil loss of 33.5 
tons per acre on which soil losses increased. Likewise, there 
were 36 farms on which soil losses decreased by more than 4.9 
tons between 1949 and 1952. These farms had an average soil 
loss of 14.5 tons per acre in 1952. There were 78 farms with 
Table 21. Trends In soil losses on 138 farms in Western Iowa, 1949 to 195?a 
Soil loss change greater than 4.9 tons Soil loss change greater than 4.9 tons 
per acre between 1949 and 1952 per acre between 1952 and 1957 
Soil loss Soil loss Soil loss Soil loss 
increased No change decreased increased No change decreased 
Soil Soil Soil Soil Soil Soil 
loss loss loss loss loss loss 
mean mean mean mean mean mean 
Number 1952 Number 1952 Number 1952 Number 1957 Number 1957 Number 1957 
23 33.5 —  —  — —  6  2 9 . 8  18 12.0 
78 16.1 8  2 8 . 2  41 9.6 29 11.2 
36 18.5 9 28.9 20 14.8 7 11.6 
aThe record from one farm for 1952 was not available• 
• an average 1952 soil loss of 16.1 tons per acre on which the 
soil loss had not changed as much as 4.9 tons per acre since 
1949 . 
On farms within each of the change groups between 1949 
and 1952 there were additional changes in soil losses between 
1952 and 1957. These farms also were classified into in­
crease, no change, and soil loss decrease groups depending 
upon whether or not the soil loss change was greater than 4.9 
tons per acre between 1952 and 1957. Of the 23 farms which 
increased soil loss more than 4.9 tons between 1949 and 1952 
there were none on which soil loss was more than 4.9 tons per 
acre higher in 1957 than it had been in 1952. Five farms 
which had increased soil losses between 1949 and 1952 were 
classified in the no change group between 1952 and 1957. 
These were relatively high soil loss farms with an average 
loss of 29.8 tons per acre in 1957. Eighteen of the farms 
which increased soil loss between 1949 and 1952 decreased 
their soil loss between 1952 and 1957. In 1957 the average 
soil loss on these farms was 12 tons per acre. 
Of the 78 farms on which soil losses had not changed 
more than 4.9 tons between 1949 and 1952, there were 41 where 
the change was less than 4.9 tons per acre, between 1952 and 
1957. Their average soil loss in 1957 was 9.6 tons per acre. 
Twenty-nine farms which had not changed their soil losses 
significantly between 1949 and 1952 had decreased their soil 
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loss by more than 4.9 tons per acre between 1952 and 1957. 
The average soil loss on these farms was 11.2 tons per acre. 
In 1957, eight of the farms which were in the 1949-52 no 
change classification increased their soil loss more than 4.9 
tons per acre between 1952 and 1957. The mean soil loss for 
these farms was 28.2 tons per acre in 1957. 
Of the 36 farms on which soil losses decreased between 
1949 and 1952, 20 did not change soil losses by more than 4.9 
tons per acre between 1952 and 1957. Their mean soil loss of 
14.8 tons per acre was slightly above the over-all sample 
mean. Nine farms, on which soil losses decreased between 
1949 and 1952, increased soil losses by more than 4.9 tons 
per acre between 19 52 and 1957. On these farms soil losses 
averaged 28.9 tons per acre in 1957. Of the 36 farms on which 
soil losses decreased between 1949 and 1952, seven continued 
to decrease soil losses by more than 4.9 tons between 1952 and 
1957. This group of seven farms had an average soil loss of 
11.6 tons per acre in 1957. 
Consequently, there have been changes in soil losses 
both up and down since 1949. Evidence of success and failure 
elements within these change groups is analyzed in a later 
section by examining changes in obstacles and in character­
istics on these farms. 
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Changes in obstacles over time in Western Iowa 
The effects of changes in five obstacles which were im­
portant in 1949 were analyzed for their effect in changing 
soil loss. In Table 22, these five obstacles are listed and 
farms classified within each according to the occurrence of 
the obstacle. For each obstacle, farms are classified in the 
following groups : 1) the obstacle was not present from 1949 
through 1957, 2) the obstacle was present in 1949, 1952 and 
in 1957, 3) the obstacle was present in either, or both, 
1949 and 1952 but had been overcome by 1957, and 4) the ob­
stacle was not present in both 1949 and 1952 but had become 
an obstacle by 1957. 
The most important finding presented in Table 22 is the 
persistent tendency for the soil loss mean on farms where 
each of the five major obstacles had never been present to 
be lower than the overall sample mean. Also, all soil loss 
means esceed the sample mean where the obstacles have been 
present constantly since 1949. The soil loss means for farms 
classified as having obstacles which changed between 1949 and 
1957 were less than the soil loss means for farms which had 
never had the obstacle and greater than those which, had had 
the obstacle during the entire period. In some cases the 
alleviation of one obstacle did not result In lower soil 
losses nor did the soil losses always increase where the ob­
stacle had not been present until 1957. However, on all farms 
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Table 22. Soil losses by changes in major obstacles between 
1949, 1952 and 1957 on 137 farms8- in Western Iowa 
Obstacle 
Annual soil 
loss mean 
Number (tons per acre) 
Short expectancy of tenure 
Never was an obstacle 
Was an obstacle but had been 
overcome by 1957 
Was not an obstacle in both 
1949 and 1952 but had become 
one by 1957 
Was and still is an obstacle 
Total 
Rental arrangement and lack of 
landowner's cooperation 
Never was an obstacle 
Was an obstacle but had been 
overcome by 1957 
Was not an obstacle in both 
1949 and 1952 but had become 
one by 1957 
Was and still is an obstacle 
Total 
Amount or kind of livestock 
Never was an obstacle 
Was an obstacle but had been 
overcome by 1957 
95 
30 
11 
1 
137 
83 
30 
15 
9 
137 
46 
40 
13.2 
16.3 
16.5 
18.1 
14.2 
12.4 
16.4 
15.9 
20.9 
14.2 
9.8 
14.4 
^Information was not available for one sample farm in 
1952. 
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Table 22. (Continued) 
Obstacle Number 
Annual soil 
loss mean 
(tons per acre) 
Was not an obstacle in both 
1949 and 1952 but had become 
one by 1957 40 17.5 
Was and still is an obstacle 11 19.8 
Total 137 14.2 
Need for immediate income 
Never was an obstacle 51 10.2 
Was an obstacle but had been 
oversome by 1957 17 12.5 
Was not an obstacle in both 
1949 and 1952 but had become 
one by 19 57 59 16 .7 
Was and still is an obstacle 10 22.4 
Total 137 14.2 
Small size of farm 
Never was an obstacle 83 13.2 
Was an obstacle but had been 
overcome by 1957 44 15.9 
Was not an obstacle in both 
1949 and 1952 but had become 
one by 1957 5 13.4 
Was and still is an obstacle 5 16.3 
Total 137 14.2 
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the presence or absence of one single obstacle in any one 
year did not eliminate the possibility of one or more addi­
tional obstacles being present. Consequently, examination of 
each obstacle change class individually does not explain the 
entire effect of changes in obstacles preventing soil erosion 
control practice adoption. 
Changes in characteristics of the 
sample farms between 1949 and 1957 
Numerous characteristics of the sample farms changed be­
tween 1949 and 1957. Those expected to be most important 
were analyzed to determine their effects on soil losses. 
Changes of farm operators are likely to have an effect 
on soil losses. Operators on farms where there has been a 
frequent turnover might have a relatively short planning 
horizon, particularly if the operator were a tenant. Further­
more, several years are required usually before an operator 
is able to adopt a comprehensive erosion control plan. 
Operators on farms for five years or less had an average 
soil loss of 15.9 tons per acre in 1957 (Table 23). There 
were 41 farm operators within this category. Although there 
were only 14 farms on which the operator had been interviewed 
in 1952 and 1957 — therefore meaning they had initiated their 
operations between 1949 and 1952 — the average soil loss for 
this group was 12.6 tons per acre in 1957. The group in which 
operators had been present since 1949 included 77 farm busi-
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Table 23. Operators interviewed in 1949, 1952 and 1957; 
those interviewed in 1952 and 1957; and those 
interviewed in 1957 with corresponding 1957 soil 
losses on 138 farms in Western towa, 1957 
Classes of operators Number 
Annual soil loss mean 
(tons per acre) 
Operators interviewed in 
1949, 1952 and 1957 77 13.3 
Operators interviewed only 
in 1952 and 1957 14 12.6 
Operators interviewed only 
in 1957 47 15.9 
Total 138 14.1 
nesses on which the average soil loss was 13.3 tons per acre 
in 1957. Consequently, a rather irregular trend indicated 
that the longer operators had been on farms the lower soil 
losses tended to be. 
In addition to length of tenure, type of tenure may have 
important effects on soil erosion control practice adoption. 
The number of owner operators increased from 59 to 77 farms 
between 1949 and 1957. Since there was little change in the 
number of part owners during this time, the number of farms 
classified as tenant operated dropped from 78 in 1949 to 55 
in 1957 (Table 24). The classification of part owners in 
Table 24 includes only operators who owned or rented land, in 
addition to their headquarter farms, within the sample survey 
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Table 24. Tenure 
sample 
1957 
on headquarter farms 
of farms in Western 
of operators on 
Iowa, 1949, 1952 
a 
and 
Number 
Tenure 1949 1952 1957 
Owner-operator 59 66 77 
Part-owners 7 6 6 
Tenants 78 71 55 
Total 144 143 138 
units. Classification of part owners with regard to all land 
owned and operated yielded different results in Table 10. 
Farm size might be hypothesized as an important deter­
minant of land use. Consequently, changes in farm size might 
be expected to result in changes in soil losses. The aver­
age size of headquarter farms in the sample in 1949, 1952 and 
1957, and average soil losses are shown in Table 25. Although 
Table 25. Average size and soil losses on headquarter farms 
in a sample in Western Iowa, 1949, 1952 and 1957 
Farm size mean Annual soil loss mean 
Year (acres) (tons per acre) 
1949 169 21.1 
1952 170 19.5 
1957 172 14.1 
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the average size of sample farms increased only slightly be­
tween 1949 and 1957, there was a significant decrease in the 
soil loss means. While there may have been Individual farms 
on which the change in acreage influenced a change in land use 
hence a change in soil loss, this trend does not appear to 
have been typical for the entire sample. 
Since the type of soil, degree of erosion, percent of 
slope, and assumed slope length were the same for individual 
sample farms in 1949, 1952 and 1957, any reduction in soil 
loss had to be due to either changes in management practices, 
rotations, or special erosion control practices. Table 25 
shows the trend in practice adoption for the most important 
special practices. The trend toward adoption of most prac­
tices on at least one field in the sample farms has been up­
ward since 1949. The largest percentage Increases occurred 
in grass waterways and terracing. In the latter case, how­
ever, the practice had not been adopted even on one field on 
60 percent of the farms. The proportion of farms using com­
mercial fertilizer increased from 42 percent to 60 percent 
between 1949 and 1952. However, between 1952 and 1957, it 
decreased from 60 to 47 percent. A large share of this de­
crease can be explained by the lack of rainfall in the years 
just prior to 1957. These years of low precipitation made 
commercial fertilizer appear to be a less profitable practice 
in 1957. The drought years resulted in less favorable net 
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Table 26. Proportion of farms in a sample in Western Iowa 
on which erosion control practices were used on 
at least one field, 1949, 1952 and 1957 
Percent of farms where practice 
was used on at least one field 
Practice 1959 1952 1957 
Grass waterways 33 46 72 
Contouring 51 65 62 
Commercial fertilizer 42 60 47 
Terracing 15 27 40 
worth positions of farm operators, thus reducing their ability 
to buy fertilizer relative to previous years. Also, in pre­
vious years, plant growth was limited so that much of the pre­
vious years' application was carryover, thus eliminating the 
need for additional applications of fertilizer in 1957. 
In addition to the adoption of special erosion control 
practices, changes in rotations between 1949 and 1957 con­
tributed to a reduction in soil losses. Table 27 shows the 
percent of lend in sample farms by land use in 1948, 1952 and 
1957. The decrease in proportion of land in row crops and 
corresponding increase in proportion of land in meadow con­
tributed toward the lower soil loss mean in 1957. 
Corresponding to changes in special practices adopted on 
the sample farms are the changes in numbers of farm operators 
who objected to erosion control practices in 1949 compared 
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Table 27. Proportion of land in various uses on a sample of 
farms in Western Iowa, 1949, 1952 and 1957 
Percent of land 
Land use 1949 1952 1957 
Row crops 37.9 36.7 31.5 
Small grains 22.7 23.4 2,0.7 
Meadow 17.0 17.1 25.0 
Permanent pasture 17.2 16.6 12.9 
Other 5.2 6.2 9.9 
Total 100.0 100.0 100.0 
with 1957. High forage rotations appeared to be equally un­
popular in both years. The larger percent of farm operators 
objecting to terracing can be explained by the greater amount 
of terracing recommended in 1957 than in 1949. Although the 
proportion of farm operators objecting to commercial ferti­
lizer and grass waterways increased between 1949 and 1957, 
due to the larger recommendations of both, the proportion of 
those objecting to contouring decreased from 25.7 to 15.9 
percent. 
An important factor determining the adoption of erosion 
control practices appears to be the financial ability of the 
owner to make the necessary cash outlays. The cost-price 
squeeze which farmers experienced during the 1950's probably 
was a factor limiting the number of erosion control practices 
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Table 28. Proportion of farm operators in a sample in 
Western Iowa who objected to erosion control 
practices, 1949 and 1957 
Percent of farm operators who 
objected to practices 
Practices 1949 1957 
High forage rotations 71.5* 71.7 
High row crop rotations 51.4 
Terracing 54.2 60.1 
Commercial fertilizer 12.5 34.8 
Grass waterways 9.7 21.0 
Contouring 25.7 15.9 
aIn 1949 rotations were not divided when objections to 
practices were analyzed. 
adopted. Evidence of this reduction in farm income is the 
parity ratio which compares the index of prices received by 
farmers with the index of prices paid by them. Table 29 
shows that the parity ratio stood at 100 for both 1949 and 
1952, but fell to 82 in 1957. This decrease in the ratio 
of prices received by farmers to those paid by farmers illus­
trates one of the factors contributing toward the increase 
in number of farms on which the need for immediate income was 
expressed as an obstacle. 
In previous sections the relatively low precipitation in 
Western Iowa during years prior to 1957 has been mentioned as 
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Table 29. Parity ratios in 1949, 1952 and 1957a 
Year Parity ratio 
1949 100 
1952 100 
1957 82 
aPrices of Iowa Farm Products (1930-1959), Iowa Farm 
Science (31, p. 456). 
an instrumental factor influencing erosion control practice 
adoption. The average precipitation In Sioux City and Council 
Bluffs, Iowa for 1949 through 1958 is presented in Table 30. 
Although the precipitation at both reporting stations was 
higher in 1957 than in 1949 and 1952, when the previous data 
were obtained from farm operators, the precipitation reported 
for 1955 and 1956 was two of the lowest in the ten-year 
period. Since farmers tend to develop expectations which 
influence resource allocation based on previous experiences 
(16, pp. 465-499) the preceding years of unfavorable weather 
conditions undoubtedly influenced not only erosion control 
practice adoption in 1957, but also farmers' reactions to 
the recommended practices. 
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Table 30. Mean precipitation in Sioux City, Iowa and 
Council Bluffs, Iowa, 1949 through 1958s 
Year 
Sioux City 
(inches, mean) 
Council Bluffs 
(inches, mean) 
1949 31.1 30.9 
1950 21.7 33.3 
1951 34.8 42.5 
1952 23.7 32.1 
1953 23.9 19.3 
1954 24.7 28.9 
1955 14.7 20.3 
1956 17.8 26.9 
1957 32.0 33.7 
1958 18.1 31.6 
aRobert Shaw, Ames, Iowa. Data from precipitation 
records. Private communication. 1960 
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EXPLANATION OF FACTORS RESPONSIBLE FOR SOIL 
LOSSES AND CHANGES IN SOIL LOSSES 
The observed soil losses varied substantially with ob­
stacles and socio-economic characteristics of the sample 
farms. One of the primary objectives of the analysis was to 
detect significant cause and effect relationships among these 
variables. A variety of statistical techniques was used to 
determine which causal factors, either success or failure ele­
ments, were responsible for variation in soil loss rather than 
the observed variation having been due to chance. The 95 per­
cent level of probability (i.e., only five times out of 100 
would as large an effect be expected to be due to chance) was 
accepted as the level of statistical significance. 
Failure Elements Causing Soil Losses Greater 
Than the Program Goal In 1957 
Since soil losses on most farms in the sample were great­
er than the program goal of 5 tons per acre, a major portion 
of the analysis was devoted to an investigation of the failure 
elements In the existential situation. Although the effects 
of both observed characteristics and obstacles on the sample 
farms were analyzed, the inquiry concentrated on the latter. 
In Table 31, the number of farm operators who expressed ob­
stacles to specific erosion control practices is presented. 
The total number of farms on which each obstacle appeared 
Table 31. Number of farm operators who reported obstacles to erosion control 
practices and number of farms on which each obstacle was reported in 
1957, on 138 Western Iowa farms 
Practice No. farms 
Con- Ter- Rota- Rota- where 
tour- rac- Water- Ferti- Struc- Contour tion tion obstacle 
Obstacle ing ing ways lizer tures fencing I II was reported 
Amount or kind of 
recommended practice 3 39 3 8 0 3 59 38 90 
Need for Imme­
diate income 0 9 7 25 6 1 9 47 70 
Insufficient rough­
age consuming 
livestock 0 0 0 0 0 1 15 49 51 
Failure to see the 
need for recom­
mended practice 12 31 9 16 1 18 0 0 47 
Custom and Inertia 6 14 3 10 0 1 18 10 33 
Rental arrangement 
and lack of land­
owner's cooperation 2 16 4 6 2 1 4 10 25 
Field and road 
layout 10 5 0 0 0 13 2 2 22 
Lack of adequate 
machinery and power 5 10 0 0 0 0 1 3 17 
Table 31. (Continued) 
Obstacle 
Practice No . farms 
Con- Ter- Rota- Rota- where 
tour- rac- Water- Ferti- Struc- Contour tion tion obstacle 
ing ing ways lizer tures fencing I II was reported 
Short expectancy 
of tenure 10 ,3 12 
Lack of coopera­
tion of neighboring 
farmers 
Terrace design 
Small size of farm 
Lack of adequate 
labor supply 
Risk and uncer­
tainty 
Lack of adequate 
buildings 
Ability to shift 
erosion loss 
0 1 10 0 1 0 0 0 12 
0 10 0 0 0 0 0 0 10 
0 1 0 0 0 0 3 9 10 
0 1 0 0 0 3 1 3 8 
0 1 0 3 0 0 0 5 8 
0 0 0 0 0 0 0 4 4 
1 0 0 0 0 0 0 0 1 
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is given also. The total number of farms with each obstacle 
is equal to or less than the sum of the farms with obstacles 
to specific practices. This possible difference was due to 
the likelihood an operator indicating that an obstacle could 
have prevented the adoption of more than one erosion control 
practice. 
Since the average annual soil loss for farms with each 
obstacle deviated from the overall sample soil loss mean, sev­
eral statistical procedures were used to determine whether 
the variations in soil loss associated with obstacles might 
have been due to chance. Table 52 shows the results of the 
statistical tests. Initially a "t" test was performed to 
determine whether the difference in soil loss means between 
farms with and without each obstacle was significant. This 
procedure necessitated the assumptions 1) that the method of 
sampling had no effect on the observed soil losses and 2) that 
there were no interrelationships among obstacles. The soil 
loss means for farms with and without the obstacles of need 
for income, custom and inertia, and insufficient roughage con­
suming livestock were significant at the 99 percent level of 
probability. Although not statistically significant, the 
obstacle of failure to see the need for recommended practices 
was responsible for differences in soil loss means having been 
greater than 0 at the 90 percent level of probability. 
Another series of "t" tests were performed to determine 
Table 32. Results of statistical tests to determine the probability that the 
average soil loss on farms where an obstacle was present was different 
from the average soil loss on farms without the obstacle due to a 
reason other than chance on 138 farms in Western Iowa, 1957 
Obstacle 
111 " tests of the 
soil loss mean 
Level of probability 
"t11 tests of the 
soil loss mean 
disregarding s am- considering sarib- -—- >. 
pling procedure8 pling procedure" coefficients 
"t" tests 
of the 
regression
Need for Immediate income 
Custom and inertia 
Failure to see the need for 
recommended practice 
Insufficient roughage 
consuming livestock 
Rental arrangement and lack 
of landowner's cooperation 
Lack of adequate buildlngsi 
,99** 
,99** 
.90 
,99** 
.80 
.50 
.99** 
.99** 
.99** 
.99** 
.99** 
.99** 
.99** 
.97* 
.97* 
.50 
.80 
.90 
aSnedecor has described the procedure for computing the variance of unequal 
size groups (38, pp. 90-91). 
bSee Appendix D for an explanation of the tests of significance. 
**Signifleant at the 99 percent level of probability. 
"Significant at the 95 percent level of probability. 
Table 32. (Continued) 
Level of probability 
"t" tests of the 111" tests of the "t" tests 
soil loss mean soil loss mean of the 
disregarding sam- considering sam- regression 
Obstacle pling procedure pling procedure coefficients 
Field and road layout .80 .60 .95* 
Risk and uncertainty .50 .99** .50 
Lack of cooperation of 
neighboring farmers .50 .99** .50 
Lack of adequate labor supply .50 .95** .60 
Short expectancy of tenure .50 .99** .50 
Lack of adequate machinery and power .80 .80 .60 
Terrace design .50 .60 .50 
Amount or kind of recommended practice .50 .50 .50 
Small size of farm •50 .50 .50 
Ability to shift erosion losses .50 .50 .50 
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the statistical significance of the difference in soil loss 
means for farms with and without each obstacle while consider­
ing the sampling procedure in estimating the variance of the 
differences of the means. This procedure was followed for two 
reasons. First, it was the statistical procedure used by 
Frey (14) in a previous analysis in the series and comparison 
of results between the two analyses necessitated use of sim­
ilar methods. Second, an analysis of variance indicated that 
strata were significant at the 99 percent level of probabil­
ity* in explaining differences among soil losses in the 
sample. The mean square among strata divided by the mean 
square within strata yielded: 239.9/96.6 = 2.48** = F. 
Therefore, both continuity of method and the significant 
effect of strata in explaining soil losses necessitated in­
cluding consideration of the method of sampling. 
The tests performed on the soil loss means, when the 
sampling procedure was considered in estimating the variance 
of the means, resulted in "t" values which were significant 
at the 95 percent level of probability or above for the fol­
lowing obstacles: need for immediate income, custom and in­
ertia, failure to see the need for recommended practices, in­
sufficient roughage consuming livestock, the rental arrange­
ment and lack of landowner's cooperation, lack of adequate 
*The 99 percent level of probability is indicated by ** 
and the 95.percent level by #. 
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buildings, lack of cooperation of neighboring farmers, lack 
of adequate labor supply, and short expectancy of tenure. Of 
these ten obstacles, Frey found short expectancy of tenure, 
need for immediate income, rental arrangement and lack of 
landowner's cooperation, and insufficient roughage consuming 
livestock were statistically significant in explaining dif­
ferences in soil loss means on the same sample of farms in 
1949. 
The test for differences in soil loss means which in­
cluded consideration for the sampling procedure had two lim­
itations. First, the procedure failed to consider the pos­
sible co-variance between farms with each obstacle and those 
without it. Second, the statistical determination did not 
consider the possible inter-relationships among obstacles in 
their effects on soil losses. In order to overcome these 
limitations, a regression analysis was used also. 
In the multi-variable regression equation, soil loss was 
used as the dependent variable, while obstacles and a top­
ographic index were used as independent variables. Figure 6 
shows that there appears to be a relationship between top­
ographic classes and soil loss. Inclusion of a. topographic 
index as an independent variable was logical when the Browning 
Equation for estimating soil losses is considered. The ob­
stacles analyzed in this study affect only the adoption of 
erosion control practices. In the Browning Equation, these 
Figure 6. A cumulative distribution of farms by soil losses 
in tons per acre and the topographic rating on each 
of 138 farms in the Ida-Monona Soil Association, 195? 
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practices are in addition to the physical variables (percent 
of slope, length of slope, degree of erosion and soil type, 
herein grouped as the topographic factor) used in estimating 
soil losses. Therefore, obstacles are related only indirectly 
to topography which should be included in evaluating the 
effects of the obstacles. 
Several changes were made in the regression model prior 
to accepting the regression equation used in testing the 
hypotheses that each obstacle had no effect in determining 
soil losses. Initially, a multiple regression analysis was 
computed with soil loss as a function of obstacles plus to­
pography, disregarding the level of soil loss on farms where 
obstacles occurred and whether there were obstacles to both 
SCS plans. This resulted in a coefficient of multiple deter-
2 
mination, R , of .496. The independent variables of topog­
raphy, need for immediate income, rental arrangement and lack 
of landowner's cooperation, and custom and inertia were 
accepted as statistically significant because the null hypoth­
esis that each had no effect- on soil losses was rejected at 
the 95 percent level of probability or above. 
A more thorough analysis of the simultaneous effects of 
obstacles on soil losses necessitated several additional con­
siderations. First, obstacles to specific erosion control 
practices were considered as obstacles preventing the reduc­
tion of soil loss for the entire sample. Since the practices 
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to which the obstacles were expressed constituted two 
alternative erosion control farm plans, an obstacle was not 
considered effective in preventing the reduction in soil loss 
unless there were obstacles to at least one practice in each 
of the plans. Second, obstacles were observed on farms where 
erosion losses had been reduced below the 5 tons per acre 
public goal. These obstacles to specific practices were not 
considered relevant in explaining soil loss for the area as 
a whole. 
Using these refinements, a second regression equation was 
computed using soil loss as a function of topography plus 
effective obstacles. This calculation resulted in an of 
.511. Topography and the obstacle of need for immediate in­
come were the only two independent variables statistically 
significant at the 95 percent level of probability. 
A third function was fitted by multi-variable linear 
regression with soil loss as a function of topography and 
effective obstacles. In this case, only 111 farms were in­
cluded on which there were effective obstacles. A coefficient 
of multiple determination of .453 was obtained. The inde­
pendent variables of topography and obstacle of need for imme­
diate income had sample regression coefficients significant 
at the 95 percent level of probability. 
The final equation fitted by multi-variable linear re­
gression was a result of information gained from the prior 
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calculations. In addition to the three multi-variable linear 
regression problem discussed above, multiple correlation cal­
culations were made for each variation of the regression 
model. They yielded information concerning the intercorrela­
tion among variables used in the regression analyses. Since 
the obstacles of custom and inertia and failure to see the 
need for recommended practices were highly intercorrelated, 
they were redefined and combined in a new obstacle. This was 
done after consideration was given to the similarity of oper­
ators' responses classified within each obstacle. 
The final regression equation was calculated with soil 
loss as the dependent variable and topography plus effective 
obstacles as independent variables. Observations for the 
entire sample of 158 farms were included in the topography 
variable, but an obstacle for an individual farm was included 
only if the soil loss on the farm was greater than 5 tons per 
acre and if there were obstacles to both SCS plans. Since the 
observations on obstacles were included in the input of the 
regression problem as 1' s if the obstacle were present and 
0's if it were not, all farms with soil losses below 5 tons 
and without obstacles to both.SCS plans had 0's entered for 
the obstacle variables. 
Before the final regression equation, the results of 
which are presented in Table 32, was accepted as the best for 
explaining the effect of obstacles on soil losses, several 
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additional calculations were performed. Inclusion of the 
topography variable was expected to explain most of the vari­
ation in soil losses which occurred due to the sampling pro­
cedure. Since stratified proportional cluster sampling yield­
ed groups of farms which tended to have similar topography 
within clusters, some of the variation in soil loss due to 
topography might have been explained by the sampling proce­
dure. In order to test whether topography and the most im­
portant obstacles explained the effect of the strata, a multi-
variable linear regression equation was calculated for soil 
loss as a function of 2-3 strata and topography, plus the 
obstacles of need for immediate income, field and road layout, 
failure to see the need for recommended practices - custom and 
inertia, and the rental arrangement and lack of landowner's 
cooperation.* The regression equation also was recalculated 
with the 23 strata variables omitted. According to the pro­
cedure described by Anderson and Bancroft (1, p. 172) an F 
ratio was calculated to determine whether the difference in 
variation explained by the two regression equations was sig­
nificant at the 95 per cent level of probability. The calcu­
lations yielded F = 1.06 which, with the appropriate degrees 
"One of the 24 strata had to be omitted from the regres­
sion equation to allow for enough degrees of freedom to make 
computation of the problem possible. Farms within strata were 
entered in the regression problem as 1's while those not in 
each strata were entered as O's, similar to the procedure for 
entering obstacles in the problem. 
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of freedom, is not significant. Hence, it was concluded that 
topography plus the three obstacles which were statistically 
c •• 
significant in the final regression equation sufficiently ex­
plained the variations in soil losses which might have been 
explained by the strata. 
One additional computation was performed prior to accept­
ance of the final regression equation. The final regression 
equation was recalculated, dropping successive variables until 
the difference in variation explained by regression in the 
abbreviated equation and the overall model was statistically 
significant at the 95 percent level of probability. The F 
ratios indicated that all variables, other than those with 
significant sample regression coefficients in the final equa­
tion , could be deleted from the regression equation without 
the difference in variation explained by the regressions being 
statistically significant. The coefficient of multiple deter­
mination for the reduced variable regression equation (soil 
loss as a function of topography plus the three obstacles with 
significant sample regression coefficients in the overall 
model) was .486. The overall regression equation,* the results 
*The final regression equation for which the significant 
levels of the regression coefficients are presented in Table 
32 was: Y = - 1.95 - l.5Ox^ + 3.48x% - 1.78x3 + 7.23x4** 
- 2.29xg + 5.34Xg* - 0.61x? + 0.54xQ + 8. 80xg - 4.15x1Q 
+ 0.50X-Q + 4.09x 2^ - 8.04x^G + 4.14X 4^* + 0.82x15 + 4.45x g^** 
(Continued on next page) 
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of which are recorded in Table 32, was accepted. 
The overall regression model yielded a coefficient of 
p 
multiple determination, FT', of .522. The F test to determine 
whether the variation explained by regression was greater than 
zero was performed by dividing the mean square due regression 
by the mean square deviation from regression (37, p. 417). In 
this case, F = 539.69/65.29 = 8.27**. Consequently, with the 
appropriate degrees of freedom, the variation explained by 
regression was significant at the 95 percent level of probabil­
ity or above. Also, four independent variables - obstacle of 
need for immediate income, obstacle of failure to see the need 
for recommended practices - custom and inertia, obstacle of 
field and road layout, and topography - had sample regression 
(Footnote continued from previous page) 
where, 
Xj = obstacle of insufficient roughage consuming 
livestock, 
Xp = obstacle of rental arrangement and lack of land­
owner's cooperation, 
Xg = obstacle of small size of farm, 
X4 = obstacle of need for immediate income, 
Xg = obstacle of lack of adequate machinery and power, 
xg = obstacle of field and road layout, 
Xr> = obstacle of short expectancy of tenure, 
Xg = obstacle of risk and uncertainty, 
Xg = obstacle of lack of adequate buildings, 
x^o = obstacle of lack of adequate labor supply, 
X]2 = obstacle of lack of cooperation of neighboring 
farmers, 
x12 = obstacle of ability to shift erosion losses, 
x13 = obstacle of amount or kind of recommended practice, 
X]_4 = obstacle of failure to see the need for recommended 
practice - custom and inertia, 
x15 = obstacle of terrace design, and 
xi6 = topographic index. 
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coefficients larger than at the 95 percent level of probabil­
ity when a "t11 test was performed on them. 
Therefore, the first diagnostic hypothesis - if the soil 
losses exceed the 5 tons per acre limit then the following 
obstacles are responsible (see page 26 for a statement of 
hypotheses) - was accepted with respect to the four statis­
tically significant obstacles. The obstacles which were not 
statistically significant could not be entirely ignored for 
two reasons. First, many of the obstacles have persisted 
near levels of statistical significance over time. Second, 
the interrelationships between these obstacles and those that 
were statistically significant may indicate possible measures 
for alleviating the most Important obstacles. 
In a further effort to determine factors associated with 
significant obstacles preventing the reduction in erosion, 
socio-economic characteristics of the sample farms were ob­
served and analyzed.* The effects of these characteristics 
*The following equation was computed for soil loss as a 
function of 29 characteristics: Y = 8.00 + 5.40x^** - 1.32xg 
+ O.Olxg - O.O8X4 ~ 0.01x5 + 0.49x6 + 285.67x? - 0.?0xR 
— 0 • 03xg — 0.64X]_q — 3.13x22 S.SOx^g — 2.65x 3^ — 0.04x^4 
+ 0. 55X-J_5 + 2.41x^0** + 3. 36x^rj> + 0.20X-^Q + 1.32x-^g* — 0 »92XpQ 
- 2.80x21 + 0.18Xgg - 0.6?Xgg* - 1.88xg4 - 1.20xg5 - 4.73Xgg** 
+ O.OOXgy - 1.26xgg + 0.52xQg, 
where 
Y = soil loss, 
(Continued on next page) 
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on soil losses also were investigated by means of multiple 
variable linear regression. 
p 
The coefficient of multiple determination, R , for the 
regression equation was .639. The F test for overall signifi-
(Footnote continued from previous page) 
x^ = topographic index, 
x2 = type of tenure, 
Xg = number of years operator farmed the farm, 
x4 = age of operator, 
x5 = total number of acres farmed, 
xg = type of farm, 
x? = owner's obstacle of need for immediate income, 
xg = operator's expectation of change in gross income 
first year after adoption of SCS Plan I, 
xQ = operator's expectation of change in gross income 
five years after adoption of SCS Plan I, 
x10 - operator's expectation of change in gross income 
ten years after adoption of SCS Plan I, 
X11 = operator's expectation of change in gross income 
one year after adoption of SCS Plan II, 
x12 = operator's expectation of change in gross income 
five years after adoption of SCS Plan II, 
x13 = operator's expectation of change in gross income 
ten years after adoption of SCS Plan II, 
x^4 = acres in acreage reserve of Soil Bank in 1957, 
x15 = Agricultural Conservation Program participation, 
x16 = Soil Conservation District participation, 
x1? = work preference, 
x18 = expectancy of tenure in five years, 
X]_9 = operator's evaluation of seriousness of erosion 
problem, 
xgg = number of units of livestock, 
xgi = acres of meadow and permanent pasture in SCS Plan 
I per units of livestock on farm in 1957, 
Xgg = acres of meadow and permanent pasture in SCS Plan 
II per units of livestock on farm in 1957, 
Xgg = days of off-farm work, 
Xg^ = need to .borrow, 
Xp5 = willingness to borrow, 
Xgg = ability to borrow, 
XP? = price of the farm, 
Xgg = best investment possibility, and 
xgg = ability to invest compared to five years ago. 
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cance of the regression, the mean square due regression divid­
ed by the mean square deviations from regression, yielded F = 
364.1-3/55.33 = 6.58**. Consequently, the null hypothesis 
that the deviation explained by regression was equal to 0 was 
rejected. 
Further evaluation of the effects of the independent var­
iables was accomplished by dropping groups of variables and 
recomputing the regression equation. The test, described by 
Anderson and Bancroft (1, p. 172), to determine whether the 
difference in the variation explained by the reduced equation 
relative to the 29 variable model was due to chance, was per­
formed on the equations. When only the five variables with 
significant sample regression coefficients in the 29 variable 
equation were included in another multiple variable linear 
regression equation, R^ dropped from .639 to .512. However, 
the ratio, F = 2098.0/1327.2 = 1.58, indicated that the dif­
ference in variation explained by the two equations was not 
significant at the 95 percent level of probability. But, when 
any of the independent variables, with sample regression co­
efficients that were significant between the 95 and 99 percent 
level of probability in the 29 variable model, were deleted 
from the five variable regression equation, the F ratios indi­
cated that the difference in variation (explained by regres­
sion in the 29 variable model versus.the four variable model) 
was significant at the 95 percent level of probability. 
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Hence, the following characteristics were accepted as having 
a significant effect on soil losses: Soil Conservation 
District participation, topography, ability to borrow, days 
of off-farm work, and operator1s estimation of the serious­
ness of the erosion problem. 
Each of the independent variables with statistically sig­
nificant sample regression coefficients had an effect on soil 
loss in the direction hypothesized. As Soil Conservation 
District participation increased from non-participation 
through initial cooperation to complete cooperation, soil 
loss tended to decrease. As the topographic index increased, 
soil loss increased also. The ability to borrow the necessary 
funds to install erosion control practices was correlated with 
low soil loss. When the number of days of off-farm work in­
creased, reducing somewhat the need for immediate income from 
the farm, soil loss tended to decrease. As the operators' 
estimation of the seriousness of the erosion problem increased 
(from a statement that it was no problem to somewhat of a 
problem, to a major problem) soil loss moved inversely. 
The significant socio-economic characteristics of sample 
farms tended to substantiate the obstacles which were statis­
tically significant. The relationships between both the 
ability to borrow and the number of days off-farm work to 
soil loss parallel the relationship of the obstacle of need 
for immediate income with soil loss. Similarly, the signifi­
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cance of the relationship between awareness of the erosion 
problem and soil loss substantiates the importance of the 
obstacle of failure to see the need for recommended practice -
custom and inertia- Insofar as Soil Conservation District 
cooperators tend to be operators of large, well-financed farms 
(13), the characteristic of Soil Conservation District par­
ticipation substantiates both the obstacles of need for imme­
diate income and the obstacle of failure to see the need for 
recommended practice - custom and inertia. 
In view of these findings the second diagnostic hypoth­
esis - if society's goal of 5 tons annual soil loss has not 
been gained, then socio-economic factors are responsible for 
preventing attainment of this norm - was accepted. Further­
more", in view of the importance of Soil Conservation District 
participation as an explanatory variable, the diagnostic 
hypothesis - if present measures of action agencies have been 
successful, the rate of change in soil loss will be signifi­
cant - was accepted also. Since Soil Conservation Districts 
are charged with the responsibility for coordinating the 
efforts of action agencies relative to the erosion problem, 
it was considered a satisfactory criteria in testing this 
hypothesis. 
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Need for Immediate Income 
Those operators, who Indicated that need for immediate 
income prevented the adoption of one or more erosion control 
practice, were asked to give a further explanation of the 
obstacle. The reasons given by operators of 70 farms indi­
cated there were two basic reasons for this obstacle (Table 
•33). One was the large out-of-pocket cash expense involved 
in adopting erosion control practices. The second was the 
Table 33. Reasons why need for immediate income was 
reported to be an obstacle to erosion control 
on 70 farms in Western Iowa, 1957 
Reason 
Percent of 
70 operators 
Number reporting obstacle 
Cost of carrying out the erosion 
control practices could be met 
but equity in the farm would be 
reduced too low 43 61 
Farm living expenses and debts 
need to be paid first 42 60 
Income from a rented farm is not 
large enough to cover the cost 
of starting erosion control 
practices 24 34 
Operating expenses and outlays 
for purchasing more cattle would 
be too great in relation to the 
income from the farm Q 13 
Cost of carrying out the 
practices is too high 6 9 
Other reasons 3 4 
Ill 
opportunity cost, or the Income which operators felt they 
would have to forego if the recommended erosion control prac­
tices were adopted. Evidence of these basic causes for the 
obstacle ere expressed in Table 33. 
One method of alleviating the obstacle of need for imme­
diate income was off-farm employment. In Table 34, operators 
in the sample were classed by the number of days of off-farm 
Table 34. Average soil loss and number of operators by 
classes of off-farm work on 138 farms in Western 
Iowa, 1957 
Class of off-farm 
work (days) Number 
Annual soil loss mean 
(tons per acre) 
None 89 15.1 
1-39 .9 18 12.2 
40-159.9 13 13.6 
160 and over 14 11.3 
Other family member 
works off farm 4 13.2 
Total 138 14.1 
work and the annual soil loss mean was calculated for each 
class. The 89 operators who did no off-farm work in 1957 
had a soil loss mean one ton per acre higher than the average 
for the overall sample. The average soil losses for groups 
of operators who worked off the farm or who had a family 
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member who worked off the farm were consistently below the 
overall sample soil loss mean of 14.1 tons per acre. Since 
average soil loss decreased with increasing number of days 
of off-farm work, off-farm jobs may be a potential remedial 
measure which might be expanded in Western Iowa. 
Table 35 indicates that the debt position of operators 
was not necessarily the primary factor in the obstacle of need 
for immediate income. Approximately the same proportion of 
Table 35. Number of operators with and without obstacle of 
need for income who had short term and mortgage 
debts and the averages of these debts for a sample 
of Western Iowa farms, 1957 
o V] 
Short term debt Mortgage debt 
_ Mean, , Mean, 
Glass of operators Number0 dollars Number0 dollars 
Need for immediate 
income was an obstacle 34 1,878 25 9,810 
Need for immediate in­
come was not an obstacle 30 3,045 20 10,895 
a31 operators with obstacle had no short term debts and 
were not included; 37 operators without obstacle had no short 
term debts and were not included. 
^42 operators with obstacle had no mortgage debts and 
were not included; 48 operators without obstacle had no 
mortgage debts and were not included. 
°Six operators refused to disclose amount of short term 
debt and were not included. 
&Three operators refused to disclose amount of mortgage 
debt and were not included. 
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operators with and without the obstacle had some short term 
debts. However, the average short term indebtedness per 
operator for those without the obstacle was considerably 
larger than those with it. Similarly, the proportion of 
operators with and without the obstacle who had some mortgage 
indebtedness was nearly the same. But the group without the 
obstacle had approximately Si,000 per operator more indebted­
ness than those with the obstacle. 
More important than the debt position of the operators 
in determining their obstacles were their expectations of re­
turns relative to the costs of adopting erosion control prac­
tices. Since it was determined early in the investigation 
that farm operators have very little knowledge of the costs of 
erosion control practices, the information concerning their 
expectations of returns from these practices was obtained in 
terms of gross rather than net returns. In Table 36, farm 
operators are grouped according to the percentage change in 
their gross returns anticipated, one, five and ten years after 
the adoption of SCS Plan I, the mechanical practices plan. 
It appeared that farm operators were not very optimistic in 
their expectations of increasing their gross returns as a 
result of the mechanical practices plan. Furthermore, there 
was evidence of a substantial lack of knowledge by farm oper­
ators relative to the expected change erosion control prac­
tices would make in their gross farm income. 
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Table 36. Operators' estimates of additional gross returns 
to farms from the adoption of SCS Plan I, in a 
sample of farms in Western Iowa, 1957 
Additional returns after 
Percent group 
One year 
(number) 
Five years 
(number) 
Ten years 
(number) 
Minus to 0 percent 71 32 28 
1 to 33 percent 28 59 54 
34 to 66 percent 4 10 16 
67 percent and over 0 2 4 
No estimate given 35 35 36 
Total 138 138 138 
Farm operators in the sample were more pessimistic about 
the effects on their gross farm income from SCS Plan II than 
Plan I (Table 37). The number of operators expecting a de­
crease or no change in their gross income tended to decrease 
with time after practice adoption. If operators had consid­
ered the cost of the plan relative to their expected change 
in gross income, their economic evaluation of the plan would 
have been pessimistic, indeed. 
Tables 36 and 37 show the obstacle of need for immediate 
income is more likely to be encountered in high forage rota­
tion plans than in mechanical practices plans. Operators 
objected to Plan II more than Plan I due to the income they 
expected to have to forego with the former. Primarily, the 
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Table 37. Operators' estimates of additional gross returns 
to farms from the adoption of SOS Plan II, on 138 
farms in Western Iowa., 1957 
Additional returns after 
Percent group 
One year 
(number) 
Five years 
(number) 
Ten years 
(number) 
Minus to 0 percent 82 66 63 
1 to 33 percent 15 31 30 
34 to 66 percent 3 3 6 
67 percent and over 1 1 1 
No estimate given 37 37 38 
Total 138 138 138 
obstacle occurred in connection with Plan I due to the cash 
costs of the practices. 
As mentioned previously, farm operators in the sample 
had little knowledge of the expected costs of adopting ero­
sion control practices. Prior to the interview, the total 
cost of each mechanical practice plan was budgeted using cost 
coefficients obtained from SCS personnel in the area.* In 
the course of the interview, the total budgeted amount was 
reduced by the amount of the cost of the practices already 
adopted on the farm. Before that figure was presented to the 
*The cost estimates excluded that part of the costs which 
would be covered by Incentive payments from the Agricultural 
Conservation Program if the operator were a cooperator. 
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farm operator, he was asked to estimate the costs of indi­
vidual erosion control practices in the mechanical practices 
plan. These results are tabulated in Table 38. Of those who 
did estimate the cost of Plan I, three times the number who 
Table 38. A comparison of operators' estimates and the 
budgeted cost of installing erosion control 
practices in mechanical practice plans for a 
sample of Western Iowa farms, 1957 
Class Number Percent 
Operators' estimates above 
budgeted amounts 4 3 
Operators' estimates below 
budgeted amounts 12 9 
Operators' estimates the same 
as budgeted amounts 1 1 
Estimate given for some practices 42 30 
No estimate given 77 56 
Other 2 1 
Total 138 100 
over-estimated the cost, under-estimated it relative to the 
budgeted amounts. While farm operators' estimates of the 
effects of erosion control plans on their gross income might 
be considered limited, their estimates of the costs were even 
more so. 
Another indication of operators' expectations of returns 
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to erosion control practices relative to their costs was ob­
tained. Operators were asked what they considered to "be their 
first and second best investment alternatives. The most fre­
quently mentioned investment preference, both as first and 
second choice, was livestock (Table 39). For both choices, 
commercial fertilizer and land followed in order of frequency 
mentioned. Investments in terraces and waterways were men­
tioned by relatively few operators as either a first or second 
choice. Consequently, operators did not favor erosion control 
practices relative to other alternative investments. 
Table 39. First and second investment preferences expressed 
by 138 farm operators in Western Iowa, 1957 
First choice Second choice 
Investment preference (number) (number) 
Livestock 79 47 
Commercial fertilizer 21 36 
Land 19 10 
Machinery 5 8 
Terraces 3 6 
Buildings 2 8 
Waterways 0 0 
Other 9 23 
Total 138 138 
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After operators had been asked for their estimates of 
costs and returns of erosion control practices, they were 
given the budgeted costs of Plan I and were asked about 
financing the plan (Table 40). Most operators stated it would 
Table 40. Number of operators reporting necessity of 
borrowing, unwillingness to borrow, and inability 
to borrow funds to install mechanical practice 
plans on a sample of Western Iowa farms, 1957 
Glass Number 
Operator needs to borrow funds 112 
Operator not willing to borrow funds 70 
Operator unable to borrow funds 29 
have been necessary for them to borrow funds to adopt Plan 
I. However, a large proportion of the operators interviewed 
said they would not do so. 
Of the 70 farm operators who were unwilling to borrow 
money to install Plan I, 26 said that uncertainty of income 
prevented them from doing so (Table 41). Internal capital 
rationing was indicated by many of the operators' responses, 
particularly by the 16 who stated they preferred less indebt­
edness than would be possible if they were to adopt Plan I. 
Twenty-nine operators, who stated they could not borrow 
the necessary funds to install Plan I, said equity in their 
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Table 41. Reasons for lack of willingness to borrow funds to 
install mechanical practice plans given by 70 farm 
operators in a sample of Western Iowa farms, 1957 
Reason Number 
Uncertainty of income 26 
Operator preferred less indebtedness 16 
Operator preferred immediate rather than 
future income 10 
Other 18 
farm was too small to borrow the necessary funds (Table 42). 
Seven stated that their credit was limited by drought, while 
five apparently had poor credit ratings. Only five of the 
112 operators who said it would be necessary to borrow funds 
Table 42. Reasons for lack of ability to borrow funds to 
install mechanicsi practice plans given by 29 
farm operators in Western Iowa farms, 1957 
Reason Number 
Equity in farm was too small 9 
Credit was limited by drought 7 
Credit was limited due to difficulty 
in repaying previous loan 5 
Credit was not available for these practices 5 
Other 3 
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stated that they could not do so due to the lack of availabil­
ity of credit for the practices. Apparently, internal capital 
rationing is a more important component of the obstacle of 
need for immediate income than either external capital ration­
ing by credit agencies or the lack of availability of credit 
for erosion control practices. 
Another reason for the obstacle of need for immediate 
income was that many farm owners felt the value of their farms 
was not increased by investments in erosion control practices. 
The operators were asked to estimate the price their farms 
would sell for at the time of the interview. This information 
is presented in Table 43 by soil loss classes and topographic 
groups. Both soil losses and topography were positively cor­
related with land prices. However, topography was the more 
important influence on land prices because it was also incor­
porated in the estimate of soil losses. 
A multiple variable linear regression equation was com­
puted to determine the relationship between changes in land 
prices and soil loss. Forty-nine farms, on which operators 
estimated land prices in 1949, were included in the regression 
problem. The changes in land prices between 1949 and 195? 
were regressed on changes in soil loss between 1949 and 1952, 
changes in soil loss between 1952 and 1957, and the 1957 soil 
loss. The resulting coefficient of multiple determination, 
p 
R~, was .02. Consequently, the null hypothesis that the inde-
Table 43. Soil loss in tons per acre per year, topography classes, and estimated 
mean value per acre of farms in a sample in Western Iowa, 1957 
Soil loss Topographic groups (index numbers) 
classes 
(tons/acre) 
Less than 2 2 to 2.9 3 to 3.9 4 to 4.9 5 and over Totaly 
No. $/aere No. $/acre No. |/acre No . s?/acre No. S/acre No. S/acre 
0-4.9 14 276 8 253 3 192 1 150 3 117 29 240 
5-9.9 16 255 12 202 5 120 5 134 38 205 
10-19.9 8 228 12 188 10 150 3 101 1 200 34 179 
20 and over 1 125 2 250 7 154 14 150 9 135 33 152 
Total 39 254 34 212 25 150 23 140 13 136 134 193 
^Information about land prices was not obtained on five farms. 
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pendent variables had no effect on the dependent variable was 
accepted. Although the estimates of land prices were not 
sale prices, soil loss and changes in soil loss appeared to 
have had little or no effect on changes in land prices be­
tween 1949 and 1957. 
Failure to see the need for erosion control practices 
Operators' responses were not as explicit in connection 
with the obstacle of failure to see the need for erosion con­
trol practices as about other obstacles. In order to elimin­
ate as much interviewer bias as possible, interviewees' re­
sponses were recorded as specifically as possible. Later, 
these responses were grouped by erosion control practices 
with a minimum of interpretation by the analyst. Consequent­
ly, evidence of the obstacle of failure to see the need is 
presented as it was expressed in connection with specific 
erosion control practices. 
Evidence of failure to see the need for contouring is 
presented in Table 44. The primary reasons for the obstacle 
were that it was not needed and that the accompanying short 
rows made it undesirable. 
The obstacle of failure to see the need for terracing 
is evidenced in Table 45. Eleven operators said terraces 
were too difficult to farm, while eight explicitly stated that 
terraces were not wanted. Operators who said terraces were 
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Table 44. Reasons given by operators of a sample of farms 
in Western Iowa which indicated failure to see 
the need for contouring was an obstacle to the 
adoption of the practice, 1957 
Reason Number 
Contouring was not needed 4 
Short rows make contouring undesirable 4 
Contouring was not wanted 2 
Contouring does more harm than good 1 
Table 45. Reasons given by operators of a sample 
in Western Iowa which indicated failure 
the need for terracing was sn obstacle, 
of farms 
to see 
1957 
Reason Number 
Terraces were too difficult to farm 11 
Terracing was not wanted 8 
Terracing was not needed 6 
Terracing caused more erosion than it prevented 4 
Terraces failed to control erosion 3 
not wanted were distinguished from those who said the practice 
was not needed because the former saw the need for remedying 
the erosion problem but objected to terracing as a method of 
doing it. Those who failed to see the need for terracing were 
not aware of the need for action of that magnitude. 
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The obstacle of failure to see the need for waterways 
was evidenced by the fact that eight operators explicitly 
stated grass waterways were not needed. One operator gave 
another reason for objecting to the practice. 
More operators in the sample objected to commercial fer­
tilizer than to grass waterways for reasons which were classed 
as failure to see the need for the practice. Nine of them 
said fertilizer was not needed, three said fertilizer failed 
to increase yields, two did not want to use fertilizer, and 
two thought fertilizer did more harm than good. 
Eleven operators explicitly stated that they did not want 
contour fencing. Six operators said that the practice was not 
needed and one said that it contributed to more erosion. These 
statements were considered evidence of the obstacle of failure 
to see the need for contour fencing. 
Evidence of the failure to see the need for erosion con­
trol also was gained by analyzing farm operators' goals of 
erosion control. In Figure 7 farms are arrayed in an accumu­
lative distribution of 1957 soil losses. For operators who 
had erosion control goals which differed from the practices 
already adopted, the level of soil erosion control which their 
goals would attain is located directly below their 1957 soil 
erosion rating. Seventeen percent of the farm operators whose 
1957 soil losses were below 5 tons per acre had goals of re­
ducing erosion still further. Of the farms with a 1957 ero-
Figure 7. A cumulative distribution of farms by soil losses 
in tons per acre and farmers' goals of soil losses 
when observed soil losses and farmers' goals 
differed in a sample of Western Iowa farms, 1957 
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sion rating between the public goal of 5 tons per acre and 
the sample mean of 14.1 tons per acre, 24 percent had goals 
which would reduce soil erosion below the 1957 level. Fifty-
six percent of the operators whose 1957 soil losses were be­
tween 14.1 and 23 tons per acre had goals which would reduce 
erosion on their farms. However, only 38 percent of the oper­
ators with soil losses above 23 tons per acre in 1957 had 
goals of reducing their erosion below the 1957 level. For the 
most part, those operators who had relatively low 1957 soil 
losses also had goals which would reduce erosion proportion­
ately more than would the goals of operators with soil losses 
above the overall sample mean in 1957. 
Influence of custom and inertia 
Responses given by 33 farm operators, which indicated 
influence of custom and inertia was an obstacle, are presented 
in Table 46. Although stated as different reasons, most 
operators with this obstacle resisted any change from the 
status quo with respect to erosion control practices. 
Amount or kind of recommended practices 
Ninety operators in the sample stated they would not 
adopt as much or the specific kind of erosion control prac­
tice recommended in one 80S plan. There were several explan­
ations of this obstacle. First, some operators objected to 
127 
Table 46. Reasons why influence of custom appeared to be­
an obstacle to erosion control on 33 farms in 
Western Iowa, 1957 
Reason Number 
Percent of 
33 operators 
reporting obstacle 
Operator preferred to continue 
farming "his" way 
Operator preferred past 
methods of farming 
Practices do not control erosion 
14 
g 
7 
43 
27 
21 
Operator preferred another 
combination of practices 
Total 
3 
33 
9 
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the practices because they did not have a goal of reducing 
erosion to the level called for in either farm plan. Second, 
some objected to the kind or amount of the recommendations be­
cause they preferred an alternative combination of practices 
which would reduce erosion to the public goal. Third, others 
objected to the amount of the practices recommended because 
the practices were not necessary to reduce erosion to the 5 
tons soil loss limit. Reasons for objecting to practices be­
cause of the amount or kind of the recommendation were classed 
by practices to which the obstacle was raised (Table 47). 
In Table 48, evidence is presented for the obstacle of 
amount or kind of recommended rotation in the mechanical 
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Table 47. Reasons given by operators of a sample of farms 
in Western Iowa for amount or kind of recommended 
practice being an obstacle to the adoption of 
terracing, 1957 
Reason Number 
Not as many terraces wanted 22 
Not as many terraces needed 13 
Terraces were too difficult to farm 2 
Terraces failed to control erosion 1 
Other 1 
Table 48. Reasons given by operators of a sample of farms 
in Western Iowa for amount or kind of recommended 
-rotation being an obstacle to the adoption of 
maximum mechanical practice plans, 1957 
Reason Number 
Too much corn in rotations 20 
Rotations with corn several years in 
succession were not wanted 17 
Not enough corn in rotations 9 
Rotations did not fit field characteristics 7 
One rotation for whole farm was wanted 3 
Impossible to establish meadow in the rotation 3 
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practices plan. Since the rotations in the maximum mechanical 
practices plans were recommended in conjunction with terrac­
ing, some intermediate plan calling for less corn in the 
rotations and also fewer terraces might have been acceptable 
to the 20 operators who disliked the rotations due to too much 
corn. Many of the 17 operators who objected to corn several 
years in succession stated that they did not believe two years 
of a row crop in succession was a good farming practice. One 
rotation to which this objection was voiced was C-C-O-M-M. 
Farm planners in the area said they recommended that rotation 
in preference to a C-0gcl-C-0-M rotation because the former 
was slightly less erosive and two years of meadow in a five 
year rotation was more profitable. However, the latter rota­
tion might be preferable to some operators for several 
reasons. The cash cost of the latter rotation probably is 
less than that of the former due to the nitrogen furnished 
by the crop of sweet clover. Also, oat crops are somewhat 
less susceptible than pastures to mid and late summer drougth. 
In addition the price of oats does not fluctuate as widely 
compared with the extremely low value of meadow as a market­
able crop, particularly in years of favorable growing condi­
tions. Most importantly, custom favors the rotation which 
does not contain successive corn crops. At best, the differ­
ence in net returns for both rotations is probably small and 
not sufficient to overcome customary rotations for some 
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operators. 
Evidence of the obstacle of the amount or kind of recom­
mended practice in connection with rotation II is presented 
in Table 49. The largest class of reasons for the obstacle 
Table 49. Reasons given by operators of a sample of farms 
in Western Iowa for amount or kind of recommended 
practice being an obstacle to the adoption of 
high forage rotation plans, 195? 
Reason Number 
Not enough corn in rotations 23 
Too much corn in rotations 4 
Rotations with corn several years in 
succession were not wanted 4 
Rotations did not fit field characteristics 3 
Rotation was not practical or economical 9 
One rotation for whole farm was wanted 1 
High forage rotations failed to control erosion 1 
was the lack of enough corn in recommended rotations. Both 
too much corn and corn several years in succession were stated 
as objections to the rotations in Plan II as well as in Plan 
I. The objection of not enough corn in rotations was also 
expressed in connection with the obstacles of need for imme­
diate income and insufficient roughage consuming livestock. 
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Another reason for the obstacle of amount or kind of 
recommended practice was that some farm plans included more 
practices than necessary to reduce erosion to the 5 ton 
limit. Evidence of this was obtained by calculating the soil 
losses in both SCS plans for 27 farms. The 1957 soil losses 
for these farms were estimated to be below the 5 tons per 
acre public goal. Since several operators on these farms ob­
jected to practices in the SOS plans on the basis of either 
too much or an unsatisfactory type of recommendation, calcu­
lation of soil losses for the farm plans was expected to pro­
vide insights Into the obstacle. 
A number of alternative assumptions were used in calcu­
lating the soil losses. First, the topographic index utilized 
in calculating the 1957 soil losses was used with the erosion 
factors for the recommended rotations and special practices. 
Initially, an average factor was used for the management vari­
able. This calculation resulted in an estimate of an average 
soil loss of 2.81 tons per acre for mechanical practices plans 
recommended for the 27 farms. The average soil loss estimated 
for Plan II for this group was 4.5 tons per acre. 
Since the plans called for practices which constitute 
good soil management, the soil loss estimates were recalcu­
lated using an erosion factor for good rather than average 
management. These calculations resulted in estimates of 
average soil losses of 1.97 and 3.15 tons per acre for Plan I 
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and Plan II, respectively. 
The topographic index used for calculating the 1957 soil 
losses included a factor for an assumed slope length of 200 
feet. However, recent data obtained in the National Inventory 
of Soil and Water Conservation Needs undertaken by the United 
States Department of Agriculture indicated that average slope 
lengths of 250 and 300 feet for Ida. and Monona soils, respec­
tively, were more realistic estimates for the area.* Use of 
the assumption of a 300 foot average slope length for all 
soils on the 27 farms, along with the assumption of good man­
agement, resulted in an estimate of the average soil loss of 
2.32 for Plan I and 3.70 tons per acre for Plan II. 
The consequence of farm plans including more practices 
than necessary to reach the 5 tons goal was analyzed by con­
sidering possible alternative practices which would have met 
the 5 ton requirement. On the average, contouring could 
have been substituted for part or all of the terracing recom­
mended in Plan I for the subsample of 27 farms and soil losses 
would not have exceeded 5 tons per acre. The average soil 
loss for the subsample would have been increased from 3.70 to 
4.92 by moving from a C-O-M-M-M-M to a C-O-M-M-M rotation in 
Plan II, for example. Since rotations other than C-O-M-M-M-M 
also were recommended in Plan II, this was just an illustra-
*Lloyd Tyler, Ames, Iowa. Data from the National Inven­
tory of Soil Conservation Needs. Private communication. 1960. 
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tion of the type of change in the recommendations which would 
have resulted in farm plans with soil losses nearer the per­
missible level. 
Insufficient roughage consuming livestock 
The 51 farm operators, who stated that insufficient 
roughage consuming livestock was an obstacle preventing the 
adoption of one or more erosion control practices, were asked 
their reasons for the obstacle. Their responses are recorded 
in Table 50. 
Table 50. Reasons insufficient roughage consuming livestock 
was reported to be a major obstacle to erosion 
control on 51 farms in Western Iowa, 1957 
Reason Number 
Percent of 
51 operators 
reporting obstacle 
Kind of livestock needed 
was not desired 22 
Kind of livestock needed 
was too risky 18 
Prices of livestock were 
too high to buy now 15 
Money was not available to 
buy more livestock 12 
Necessary amount of livestock 
would reduce farm income too much 9 
The change in livestock enter­
prises would necessitate too 
much additional operating expense 7 
Other reasons 8 
43 
35 
29 
24 
18 
14 
16 
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Insight was gained into reasons why insufficient roughage 
consuming livestock might have been an obstacle on sample 
farms by asking operators which enterprises they most preferred 
and those they least preferred. Table 51 shows a combination 
of hog and.cattle feeding was the most preferred and one of 
the least disliked enterprises. Cattle feeding and hogs, as 
separate enterprises, were preferred by 30 and 20 operators, 
respectively. Insofar as cattle feeding enterprises were 
Table 51. Work preference expressed by a sample of farmers 
in Western Iowa, 1957 
First preference Last preference 
Enterprise (number) (number) 
Hog and cattle feeding 43 1 
Cattle feeding 30 3 
Hogs 20 10 
Beef cows 14 1 
Dairy cows 9 23 
No preference 6 45 
Field crops 5 12 
Sheep 4 15 
Poultry 0 20 
Dairy and poultry 0 3 
Other 7 5 
Total 138 138 
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designed to utilize large amounts of roughage, preference for 
the practice tended to facilitate erosion control. On the 
contrary, when a large proportion of grain was included in 
the ration, the preference for cattle feeding had the same 
effect as the preference for hogs - it tended to increase the 
production of erosive row crops. 
One possible reason for insufficient roughage consuming 
livestock being an obstacle might have been the lack of 
enough livestock to use the forage recommended in the erosion 
control plans. Information concerning this reason is present­
ed in Table 52 by groups of farmers with and without the 
obstacle. Fifty-one operators with the obstacle had 5.7 fewer 
Table 5 2 .  Number of farm operators who indicated that 
insufficient roughage consuming livestock was and 
was not an obstacle, average animal units, and 
ratios of acres of pasture and meadow in SOS 
plans to animal units on a sample of farms in 
Western Iowa, 1957 
Average acres Average acres 
pasture and pasture and 
meadow in meadow in 
Mean SOS Plan I SOS Plan II 
(animal per animal per animal 
Number units) unit unit 
Insufficient roughage 
consuming livestock 
was an obstacle 51 29.6 7.6 10.5 
Insufficient roughage 
consuming livestock 
was not an obstacle 87 35.3 8.2 12.6 
Total 138 24.3 7.9 11.8 
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animal units on the average than the remaining operators in­
terviewed. There was relatively little difference in the 
ratios of acres of roughage per animal unit for the two plans 
for operators with and without the obstacle. More important 
than the difference in these ratios was the large average 
ratio for the entire sample. The 7.9 acres of roughage in 
Plan I per animal unit was significantly more than the 2 acre 
per. animal unit requirement estimated by SCS personnel in the 
area. The difference between the required acreage per animal 
unit and that recommended in Plan II is even greater than Plan 
I. Consequently a very substantial number of roughage consum­
ing livestock would need to be obtained by farm operators if 
the roughage produced in the two erosion control plans were 
to be utilized. 
Rental arrangement and lack of landowner's cooperation 
The 25 operators in the sample who stated that their 
rental arrangement and lack of landowners' cooperation was an 
obstacle were asked for an additional explanation of the 
problem (Table 53) . 
Insights were gained into the obstacles of rental 
arrangement and short tenure by asking operators what the sub­
jective probability was that they would be on the farm one 
year and five years after the interview. The responses to 
these questions and soil loss means for the groups are 
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Table 53. Reasons rental arrangement and lack of land­
owners' cooperation was reported to be an 
obstacle to erosion control on 138 farms in 
Western Iowa, 1957 
Reason Number 
Percent of 
25 operators 
reporting obstacle 
Landlord would object to the 
amount of corn he would receive 
under a crop share lease 7 28 
Landlord did not make other 
type investments in the farm 4 16 
Rental arrangement did not 
provide for long enough tenure 4 16 
Landlord objected to soil 
erosion practices in any form 3 12 
Landlord probably would not 
permit the use of some of the 
practices but he had not been 
asked 3 12 
Too much cash rent would have 
to be paid for hay and pasture 
under the crop share lease 3 12 
Livestock lease would be needed 
but such leases were not desired 
by operator or owner 2 8 
Landlord would not agree to 
the practices under the 
existing lease 2 8 
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presented In Table 54. Those operators who said there was 
less than a 100 percent-subjective probability of their being 
on the farm one year after 1957 had an average soil loss of 
1.8 tons per acre greater than the overall soil loss mean. 
Table 54. Expectations of continued operation of farm 
indicated by farm operators in terms of 
subjective probability of operating headquarters 
farm one year and five years from 1957 on 138 
farms in Western Iowa 
One year after 1957 Five years after 1957 
Subjective 
probability Number 
Annual soil 
loss mean 
(tons per acre) Number 
Annual soil 
loss mean 
(tons per acre) 
90/£ or less 32 15.9 54 14.9 
100^ 100 13.6 74 13.9 
Other 6 13.0 10 
\ 
11.2 
Total 138 14.1 138 14.1 
Similarly, those with that subjective probability rating five 
years after 1957 also had a soil loss mean above the overall 
mean. For both time periods, operators with 100 percent sub­
jective probability of being on the farm had soil loss means 
below the overall mean. 
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Small size of farm 
Since the obstacle of small size of farm was one of the 
most frequently mentioned ones in 1949, additional reasons 
for the obstacle were obtained in 1957. However, it was not 
an important obstacle in 1957 as evidenced by its low fre­
quency and lack of statistical significance. The reasons 
given by operators with the obstacle of small size of farm 
are presented in Table 55. 
Table 55. Reasons size of farm was reported to be a major 
obstacle to erosion control on 11 farms in 
Western Iowa, 1957 
Reason Number 
Percent of 
11 operators 
reporting obstacle 
Additional land would need 
to be rented which could not 
be found in the community 3 27 
Land prices were too high 
to purchase the necessary 
additional acreage 2 18 
Other reasons 6 55 
Failure Elements which Caused Soil Losses Greater 
than the Program Goal from 1949 to 1957 
Use of the comparative statics method of analysis has the 
advantage of providing insights into changes within a problem 
140 
area between points in time. The use of the same sample and 
similar methodology in analyzing the data facilitated the 
analysis of the effects of changes in failure elements over 
time. 
Relationships between changes in obstacles 
and changes in soil losses 
Farms in the sample were classified into one of four 
change groups for the obstacles which were importent in 1949. 
The change groups were : 1) the obstacle had not been present 
in 1949, 1952 or 1957, 2) the obstacle had been present in 
1949, 1952 and 1957, 3) the obstacle had been present in 
either or both 1949 and 1952 but had been overcome by 1957, 
and 4) the obstacle had not been present in both 1949 and 1952 
but was an obstacle in 1957. F tests were run on farms within 
these classifications for each obstacle to determine whether 
a significant amount of variation in soil loss could be ex­
plained by changes in the obstacles. The tests were run using 
both the 1957 soil loss and changes in soil loss between 1949 
ana 1957 as dependent variables . 
Table 56 presents the results of the analysis of vari­
ance tests to determine whether the ratio of among obstacle 
change group mean square soil losses to within obstacle change 
group mean square soil losses was significant at the 95 per­
cent level of probability. When 1957 soil losses were used as 
the dependent variable, the null hypothesis - that the vari-
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Table 56. Results of statistical tests of the relationship 
of changes in obstacles and changes in soil loss 
on a sample of Western Iowa farms, 1949-1957 
F ratio of among 
F ratio of among mean square to 
mean square to within mean 
within mean square for 
square for effects of 
effects of changes in 
changes in obstacles on 
obstacles on changes in soil 
Obstacle 1957 soil loss loss, 1949-1957 
Need for immediate income 5.72** 1.29 
Insufficient roughage 
consuming livestock 5.03** 3.42* 
Rental arrangement and 
lack of landowner's 
cooperation 2.46 .21 
Short expectancy of tenure .83 1.93 
Small size of farm .65 1.04 
ation explained by the obstacle change groups was not sig­
nificantly greater than 0 - was rejected for both the obstacle 
of need for immediate income and insufficient roughage consum­
ing livestock. The variation explained by changes in the 
obstacle of rental arrangement and lack of landowners' cooper­
ation was nearly significant at the 95 percent level of prob­
ability. However, neither the changes in that obstacle nor the 
changes in the obstacles of short expectancy of tenure and 
small size of farm were accepted as being statistically sig­
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nificant. 
Since the classification of farms into change groups con­
sidered changes in obstacles since 1949, the effects of the 
changes were expected to have been related to changes in soil 
losses between 1949 and 1957 as well as the 1957 soil losses. 
The results of the analysis of variance tests, where changes 
in soil loss between 1949 and 1957 were used as the dependent 
variable, are presented in Table 56. Changes in the obstacle 
of insufficient roughage consuming livestock were the only 
changes in obstacles which resulted in changes in soil loss 
which were statistically significant. However, even these 
results must be discounted because soil loss had decreased, on 
the average, more on farms where the obstacle had been present 
continuously than in any other group. Consequently, the F 
tests for the effects of changes in obstacles on changes in 
soil loss indicated the variation might have been due to 
chance at the 95 percent level of probability. 
Since changes in individual obstacles might be expected 
to be interrelated with changes in other obstacles, a statis­
tical procedure which would allow simultaneous consideration 
of changes within each obstacle for all obstacles appeared to 
be more applicable than analysis variance as a statistical 
test. Two multiple regression equations were calculated with 
changes in soil losses as a function of changes in the five 
major obstacles. However, by using changes in obstacles as 
143 
independent variables, it was necessary to assign a weight to 
each change group. The coefficients of multiple determination 
using selected weights were .03 and .04. The variation ex­
plained by regressing the changes in soil loss on changes in 
obstacles with these procedures was not significant at the 95 
percent level of probability. This indicated that a satisfac­
tory weighting of obstacle change groups had not been devel­
oped . Other methods of regressing changes in soil loss on 
changes in obstacles failed to detect any significant relation­
ship between the change groups. These results suggested that 
alleviation of one obstacle might have resulted in somewhat 
lower soil losses but additional obstacles might have been 
encountered before soil losses decreased significantly. 
As a result of these analyses, the third diagnostic 
hypothesis - if any of the observed obstacles are signifi­
cantly different from those discovered by previous inquiries, 
then the rate of soil loss will have increased or decreased 
significantly depending upon the changes in obstacles - was 
not accepted. Since the evidence obtained in the analysis of 
variance of the effects of change groups on the 1957 soil loss 
might have included other factors contributing to variation in 
soil losses besides changes in obstacles, that series of tests 
was not satisfactory for accepting the hypothesis. Analysis 
of the effects of changes in obstacles on changes in soil 
losses needs further study using more data and other methods 
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of analysis. 
Changes on farms where soil losses Increased 
more than 5 tons per acre per year, 1949-1957 
Another method of analyzing the relationship between 
changes in soil losses and changes in obstacles was by examin­
ing the number of farms and soil losses on them where soil 
loss increased more than 5 tons per acre between 1949 and 
1957. Table 57 presents the results of this tabulation for 
18 farms in the sample. Soil losses on these farms averaged 
29.2 tons per acre in 1957. Although the number of observa­
tions was relatively small when the farms were classified into 
obstacle change groups, there did appear to be changes in some 
obstacles which influenced the 1957 soil loss. For the seven 
farms where the obstacle of need for immediate income had 
never been present, soil losses averaged 6.2 tons per acre 
less than the average for the entire group. Likewise, both 
the development of the obstacle in 1957 and the persistence 
of the obstacle for the entire period were related with aver­
age soil losses above the group soil loss mean. 
Table 57 also shows that the absence of each obstacle in 
1949 through 1957 was associated with soil loss below the 
group mean. Similarly, the persistence of three obstacles 
from 1949 through 1957 was related to soil loss above the 
group mean. However, in the latter case the small number of 
observations in each class makes it doubtful that much 
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Table 57. Changes In major obstacles between 1949, 1952 and 
1957, and 1957 soil losses on farms where soil 
loss increased more than 5 tons per acre between 
1949 and 1957 in a. sample in Western Iowa 
Obstacle Number 
Annual soil 
loss mean 
(tons per acre) 
Need for immediate income 
Never was sn obstacle 
Was an obstacle but had been 
overcome by 1957 
Was not sn obstacle in both 1949 
and 1952 but had become one 
in 1957 
Was and remained an obstacle in 1957 
Total 
7 
1 
7 
3 
18' 
23.0 
26.0 
34.0 
33.6 
29.2 
Amount or kind of livestock 
Never was an obstacle 7 
Was an obstacle but had been 
overcome by 1957 2. 
Was not sn obstacle in both 1949 
and 1952 but had become one 
in 1957 8 
Was and remained an obstacle in 1957 1 
Total 18 
23.0 
45.2 
2 6 . 8  
60 .2  
29.2 
Rental arrangement and lack of 
landowner's cooperation 
Never was sn obstacle 1 
Was an obstacle but had been 
overcome by 1957 3 
Was not an obstacle in both 1949 
and 1952 but had become one 
in 1957 3 
Was and remained an obstacle in 1957 1 
Total3- 8 
13.8 
41.0 
22.8 
53.4 
32.3 
8Ten owner operated farms were not included because the 
obstacle was not applicable. 
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Table 57. (Continued) 
Obstacle Number 
Annual soil 
loss mean 
(tons per acre) 
Short expectancy of tenure 
Never was an obstacle 
Was an obstacle but had been 
overcome by 1957 
Was not an obstacle in both 1959 
and 1952 but had become one 
in 1957 
Was and remained an obstacle in 1957 
Total 
14 
2 
2 
0 
IS 
2 6 . 6  
39.7 
36.8 
0 
29.2 
Small size of farm 
Never was an obstacle 
Was an obstacle but had been 
overcome by 1957 
Was not an obstacle in both 1949 
and 1952 but had become one 
in 1957 
Was and remained an obstacle in 1957 
Total 
1 
1 
18 
28.3 
31.8 
22.5 
26 .0  
29.2 
importance could be attached to the results. 
Characteristics and obstacles on farms 
where soil losses increased more than 
5 tons per acre, 1949-1957 
Another method of examining failure elements causing soil 
losses to be greater than the program goal, consisted of com­
paring selected characteristics for farms with changes in 
soil losses between 1949 and 1957 with those characteristics 
of the entire sample. The characteristics studied were 
selected on the basis of the statistical tests which indi-
14? 
cated significant relationships between some farm character­
istics as well as some obstacles and soil losses. 
Table 58 presents group means for selected characteris­
tics on 18 farms where soil loss increased more than 5 tons 
per acre compared with those characteristics for all farms 
in the sample. These 18 farms had an average soil loss 
15.1 tons per acre higher than the overall soil loss mean. 
Part of this difference in soil loss can be explained by the 
slightly higher topography rating on the group of farms where 
soil losses increased. On the 18 farms there were substan­
tially fewer cooperators in the Soil Conservation District 
program and a smaller proportion of the operators recognized 
the problem to the extent that it was recognized by operators 
in the entire sample. A smaller percent of the operators 
worked off the farm and a smaller proportion had the ability 
to borrow funds for erosion control practices than in the 
entire sample. Operators of the high soil loss businesses 
farmed an average of 165 acres as compared with the sample 
mean of 214 acres. Similarly, there were substantially fewer 
animal units per farm where soil losses increased between 1949 
and 1957. 
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Table 58. Operators' characteristics and obstacles on 18 
farms where soil losses increased more than 5 tons 
per acre from 1949 to 1957 and on 138 sample farms 
in Western Iowa, 1957 
Group Sample 
Item Units . mean mean 
Soil loss per farm (tons per acre) 29. S 14 .1 
Topographic rating per farm (index number) 2. 9 2.5 
Soil Conservation District 
participation 
(percent) Complete cooperator 11 33 
Initial cooperator (percent) 17 17 
Noncooperator (percent) 72 50 
Operator1s estimate of 
seriousness of problem 
(percent) Major problem 22 43 
Somewhat of a problem (percent) 39 34 
No problem (percent) 39 23 
Days off-farm employment 
(percent) None 78 65 
1 to 159 (percent) 17 22 
160 and over (percent) 5 13 
Operators with ability to 
borrow funds for erosion 
(percent) control practices 55 70 
Acres farmed per operator (acres) 165 214 
Animal units per farm (animal units) 17. 9 33.2 
Type of tenure 
Owner operator (percent) 61 49 
Part owner (percent) 6 12 
Tenant (percent) 33 39 
Operator's obstacles 
(percent) Need for immediate income 61 51 
Custom and failure to see need (percent) 78 42 
Rental arrangement end lack 
of landowner*s cooperation (percent) 11 18 
Insufficient roughage 
consuming livestock (percent) 50 37 
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Obstacles and characteristics on farms where 
soil loss changed less than 5 tons per acre 
from 1949 to 1957 and were above the sample 
mean In 1957 
Failure elements also were expected to be found on farms 
where soil losses were relatively high and did not decrease 
as rapidly as most farms in the sample. Table 59 presents a 
comparison of selected characteristics and obstacles for all 
farms in the sample versus 13 farms where soil losses changed 
less than 5 tons per acre between 1949 and 1957 but were above 
the sample soil loss mean in 1957. Some of the difference 
in soil loss means between the 13 farms and the entire sample 
was explained by the higher topography rating per farm. 
Approximately the same percentage of operators cooperated in 
the Soil Conservation District program in both groups. A 
larger proportion of the operators of farms where soil losses 
were high and unchanged classified erosion as a. major problem 
on their farms than did operators in the entire sample. A 
smaller percent of the operators worked off the farm and had 
the ability to borrow funds for erosion control practices in 
the group of 13 farms relative to the overall sample. Al­
though there was little difference in acres operated per 
farmer between the two groups, there were substantially more 
animal units per farm on the average in the entire sample than 
on farms where the soil losses were high and changed little. 
There appeared to be little difference between the two groups 
150 
Table 59. Operators' characteristics and obstacles on 13 
farms where soil losses changed less than 5 tons 
per acre between 1949 and 1957, and were above 
the sample mean in 1957 and on 138 farms in 
Western Iowa 
Item Units 
Group 
mean 
Sample 
mean 
Soil loss per farm 
Topographic rating per farm 
Soil Conservation District 
participation 
Complete cooperator 
Initial cooperator 
Noncooperator 
Operator's estimate of 
seriousness of problem 
Major problem 
Somewhat of a problem 
No problem 
Days off-fsrm employment 
None 
1 to 159 
160 and over 
Operators with ability to 
borrow funds for erosion 
control practices 
Acres farmed per operator 
Animal units per farm 
Type of tenure 
Owner operator 
Part owner 
Tenant 
Operator1s obstacles 
Need for immediate Income 
Custom and failure to see need 
Rental arrangement and lack 
of landowner's cooperation 
Insufficient roughage 
consuming livestock 
(tons per acre) 91.0 14.1 
(index number) 2.8 2.5 
(percent) 46 33 
(percent) 8 17 
(percent) 46 50 
(percent) 54 43 
(percent) 23 34 
(percent) 23 2,3 
(percent) 77 65 
(percent) 15 22 
(percent) 8 13 
(percent) 38 70 
(acres) 222 214 
(animal units) 22 33.2 
(percent) 
(percent) 
(percent) 
38 
8 
54 
49 
12 
39 
(percent) 
(percent) 
62 
23 
51 
42 
(percent) 23 18 
(percent) 38 37 
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on the basis of proportion of various types of tenure. 
The changes in major obstacles on the 13 sample farms 
where soil losses were above the sample mean and had changed 
less than 5 tons per acre between 1949 and 1957 are given in 
Table 60. The largest number of farms within any change group 
for the obstacle of need for immediate income occurred in the 
class where the obstacle was not present in both 1949 and 
1952, but had become one in 1957. This was not surprising in 
view of the small size and relatively small amount of off-farm 
work done by operators on these farms. More of the farmers 
in this group hed overcome the obstacle of rental arrangement 
and lack of landowner1s cooperation than in any other change 
group. While the obstacle of insufficient roughage consuming 
livestock had been overcome on a number of farms, it became 
a problem on another group of farms. The obstacle of short 
expectancy of tenure and the small size of farm never repre­
sented an obstacle for most of the farms where soil losses 
changed less than 5 tons per acre between 1949 and 1957 and 
were above the sample mean in 1957. 
Success Elements Causing Soil Loss to be Reduced in 1957 
The analysis of the relationship between socio-economic 
characteristics of the sample farms and soil loss by multi-
variable linear regression, discussed previously, provided in­
sight not only into failure elements preventing the reduction 
Table 60- Major obstacles reported in 1949 through 1957 by farm operators in 
Western Iowa on farms where soil losses changed less than 5 tons per 
acre between 1949 and 1957, and were above the sample mean in 19 57 
Rental arrangement Insufficient 
Need for and lack of roughage Short 
immediate landowner's consuming expectancy 
income cooperation8 livestock of tenure 
Obstacle (number (number (number (number 
change group of farms) of farms) of farms) of farms) 
Never was an 
obstacle 2 1 4 9 9 
Was an obstacle but 
had been overcome 
by 1957 1 4 3 3 3 
Was not an obstacle 
in both 1949 and 
19 52 but had become 
one in 1957 7 2 4 1 1 
Was and remained an 
obstacle in 1957 3 1 2. ' 0 0 
Total 13 8 13 13 13 
aFive owner operated farms were not included because the obstacle was not 
applicable. 
Small 
size of 
farm 
(number 
of farms) 
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of soil loss but also success elements causing soil loss to 
be reduced. The regression analyses considered factors re­
lated to low levels of erosion as well as high soil losses. 
Consequently, not only the lack of Soil Conservation District 
participation, inability to borrow, little off-farm work, and 
failure to recognize the seriousness of the erosion problem 
were important in explaining low soil loss but also favorable 
ratings for these characteristics were considered. Similarly, 
the lack of obstacles preventing the adoption of erosion con­
trol practices was considered in explaining the variation in 
soil loss with obstacles. Insights were gained into success 
elements by examining groups of farms which were thought to 
contain homogeneous success elements. 
Characteristics of farms without obstacles 
There were 26 farms in the sample on which there were no 
effective obstacles preventing the adoption of erosion control 
practices in 1957. Operators of these farms stated that there 
was no particular reason why practices in one of the plans 
should not be adopted on their farm. The characteristics of 
these farms are presented in Table 61. 
Although there were no obstacles preventing the adoption 
of erosion control practices according to the operators, soil 
loss on these farms still exceeded the public goal by 5.8 tons 
per acre. Nine operators had reduced their erosion to 5 tons 
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Table 61. Operators' characteristics and obstacles on 26 
farms where there were no effective obstacles in 
1957 and on 138 farms in Western Iowa 
Item Units 
Group 
mean 
Sample 
mean 
Soil loss per farm 
Topographic rating per farm 
Soil Conservation District 
participation 
Complete cooperator 
Initial cooperator 
Noncooperator 
Operator's estimate of 
seriousness of problem 
Major problem 
Somewhat of a problem 
No problem 
Days off-farm employment 
None 
1 to 159 
160 and over 
Operators with ability to 
borrow funds for erosion 
control practices 
Acres farmed per operator 
Animal units per farm 
Type of tenure 
Owner operator 
Part owner 
Tenant 
Operator's obstacles 
Need for immediate income 
Custom and failure to see need 
Rental arrangement and lack 
of landowner's cooperation 
Insufficient roughage 
consuming livestock 
(tons per acre) 10.8 14.1 
(index number) 2.8 2.5 
(percent) 69 33 
(percent) 0 17 
(percent) 31 50 
(percent) 61 43 
(percent) 31 34 
(percent) 8 23 
(percent) 66 65 
(percent) 19 22 
(percent) 15 13 
(percent) 69 70 
(acres) 230 214 
(animal units) 34.2 33.2 
(percent) 54 49 
(percent) 15 12 
(percent) 31 39 
(percent) 2.3 51 
(percent) 0 42 
(percent) 0 18 
(percent) 19 37 
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per acre and several others in this group indicated they 
planned to reduce erosion to that level. However, on some of 
the farms in this group, there probably were obstacles which 
were not detected in the interviewing procedure. 
The soil loss mean for the group of farms without effec­
tive obstacles was below the overall sample mean, and the aver­
age topographic rating per farm was slightly higher than that 
for the entire sample. Proportionately, there were more oper­
ators without effective obstacles participating in the Soil 
Conservation District program than all operators in the 
sample. Also, more of the operators without effective ob­
stacles to erosion control recognized the seriousness of the 
problem than did the operators of the entire sample. With 
respect to the remaining characteristics, off-farm employment, 
ability to borrow, size of farm, and units of livestock and 
type of tenure, the 26 farms on which there were no effective 
obstacles closely paralleled the entire sample. 
Although one of the SCS plans for their farms was 
acceptable to operators of these 26 farms, the need for Imme­
diate income and the lack of enough livestock was an obstacle 
to some of the practices. 
Characteristics of farms with soil 
losses below 5 tons per acre 
Success elements were observed on farms where soil losses 
had been reduced to the public goal. Twenty-seven farm oper­
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ators had reduced soil loss on their farms to less than 5 
tons per acre in 1957. Characteristics of these farms are 
presented in Table 62. The low soil loss mean can be explain­
ed partially by the low topography rating for these farms 
relative to the average for the entire sample. Approximately 
twice as large a. proportion of these farms were classed as 
complete cooperators as compared with the average proportion 
for the entire sample. Although the farms with soil losses 
below 5 tons per acre were very similar to the entire sample 
with respect to operators' estimates of the seriousness of the 
problem and days of off-farm work, a larger percent of these 
operators said they had ability to borrow funds for erosion 
control practices than the 138 operators in the sample. The 
ability of the low soil loss operators to borrow reflected 
their large businesses with respect to acres operated and 
units of livestock, relative to the entire sample. A slightly 
larger proportion of the operators whose soil losses were less 
than 5 tons per acre were owner-operators than for the entire 
sample on the average. 
None of the most important obstacles preventing erosion 
control practice adoption for the entire sample were expressed 
by as large a proportion of operators of low soil loss farms. 
The need for immediate income was the most frequently occur­
ring major obstacle on 'the 27 farms on which soil loss was 
below 5 tons per acre. 
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Table 62. Operators' characteristics and obstacles on 27 
farms where soil losses were less than 5 tons per 
acre in 1957 and on 138 farms in Western Iowa 
Group Sample 
Item Units mean mean 
Soil loss per farm (tons per acre) 3.4 14.1 
Topographic rating per farm (index number) 1.6 2.5 
Soil Conservation District 
participation 
(percent) Complete cooperator 63 33 
Initial cooperator (percent) 11 17 
Noncooperator (percent) .26 50 
Operator1 s estimate of 
seriousness of problem 
(percent) Major problem 41 43 
Somewhat of a problem (percent) 33 34 
No problem (percent) 26 23 
Days off-farm employment 
(percent) None 74 65 
1 to 159 (percent) 11 22 
160 and over (percent) 15 13 
Operators with ability to 
borrow funds for erosion 
control practices (percent) 93 70 
Acres farmed per operator (acres) 262 214 
Animal units per farm (animal units) 76 .3  33 .2  
Type of tenure 
Owner operator (percent) 59 49 
Part owner (percent) 15 12 
Tenant (percent) 26 39 
Operator' s obstacles 
Need for immediate income (percent) 26 51 
Custom and failure to see need (percent) 0 42 . 
Rental arrangement and lack 
of landowner's cooperation (percent) 4 18 
Insufficient roughage 
consuming livestock (percent) 15 37 
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Characteristics of farms with rough 
topography and relatively low soil losses 
Farms with relatively rough topography require more ero­
sion control practices to reduce erosion to a given level than 
those with less erosive physical conditions. Consequently, 
farms with relatively rough topography on which soil losses 
had been reduced substantially were expected to provide in­
sight into methods of overcoming obstacles. 
Table 6-3 shows operators' characteristics and obstacles 
for 20 farms with soil losses below the sample mean and with 
topographic ratings at least .5 above the mean for the entire 
sample. Soil losses, on these farms averaged 8.6 tons per 
acre and the average topographic rating per farm was 3.7 com­
pared with 14.1 tons per acre and an index of 2.5 for all 
farms in the sample. Operators of farms with relatively rough 
topography and low soil losses tended to cooperate more with 
the Soil Conservation District program, recognized the serious­
ness of the erosion problem, and worked off the farm more than 
did average operators in the entire sample. Although the 
relatively rough, low soil loss farms tended to be more than 
30 acres larger on the average than the entire sample of 
farms, there appeared to be little difference between the 
groups with respect to ability of the operator to borrow funds 
for erosion control practices, number of animal units per farm 
and type of tenure. 
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Table 63. Operators' characteristics and obstacles on 20 
farms with soil losses below the sample mean and 
with a, topographic rating of 3 or above, and for 
all farms in a sample in Western Iowa, 1957 
Group Sample 
Item Units mean mean 
Soil loss per farm ( 
Topographic rating per farm ( 
Soil Conservation District 
participation 
Complete cooperator 
Initial cooperator 
Noncooperator 
Operator' s estimate of 
seriousness of problem 
Major problem 
Somewhat of a problem 
No problem 
Days off-farm employment 
None 
1 to 159 
160 and over 
Operators with ability 
to borrow funds for erosion 
control practices 
Acres farmed per operator 
Animal units per farm ( 
Type of tenure 
Owner operator 
Part owner 
Tenant 
Operator's obstacles 
Need for immediate income 
Custom and failure to see need 
Rental arrangement and lack 
of landowner's cooperation 
Insufficient- roughage 
consuming livestock 
tons per acre) 8.6 14.1 
index number) 3.7 2 . 5  
(percent) 75 33 
(percent) 15 17 
(percent) 10 50 
(percent) 65 43 
(percent) 30 34 
(percent) 5 23 
(percent) 45 65 
(percent) 35 22 
(percent) 20 13 
(percent) 70 70 
(acres) 252 214 
animal units) 34.0 33.2 
(percent) 45 49 
(percent) 10 12 
(percent) 45 39 
(percent) 40 51 
(percent) 0 42 
(percent) 10 18 
(percent) 40 37 
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Insufficient roughage consuming livestock was the only 
obstacle occurring proportionately more frequently on farms 
with relatively rougher topography and lower soil losses than 
on average farms in the entire sample. The obstacle of need 
for immediate income was found on 40 percent of the 20 farms 
with rough topography and soil losses below the sample mean. 
Neither of the other important obstacles for the entire sample 
were as frequently mentioned on these 20 farms. 
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EXPLANATION OF FACTORS RESPONSIBLE FOR SOIL LOSS 
ON TENANT OPERATED FARMS 
Earlier inquiries by Frey and Held indicated that the 
lack of landowners' cooperation was an obstacle preventing 
the adoption of erosion control practices on tenant operated 
farms. Consequently, nonoperating landowners, owners of 
tenant operated farms in the sample, were interviewed in 1957. 
These data provided the basis for analysis of their character­
istics and obstacles. In reality, obstacles expressed by 
tenants and nonoperating landowners simultaneously functioned 
to prevent the adoption of erosion control practices. How­
ever, for analytical purposes, operators' and nonoperating 
landowners' characteristics and obstacles were analyzed sep­
arately. The data for nonoperating landowners was studied to 
detect success and failure elements influencing the 1957 level 
of erosion control. Since complete information was not ob­
tained from all nonoperating landowners prior to 1957, it was 
impossible to analyze the effects of intertemporal changes on 
soil loss. 
Failure Elements on Tenant Operated Farms Causing Soil 
Loss to be Greater than the Program Goal in 1957 
Analysis of failure elements on tenant operated farms 
consisted of l) statistical tests of the effects of nonoper­
ating landowners' obstacles on soil losses, 2) statistical 
tests to determine the relationship between nonoperating land­
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owners' characteristics and soil losses, and 3) examination 
of obstacles and characteristics of nonoperating landowners 
by groups of farms homogeneous with respect to success or 
failure elements. 
Results of tests of hypothesized obstacles 
Forty-nine nonoperating landowners with farms in the 
sample were interviewed using procedures and questions similar 
to those used In interviewing farm operators.* When presented 
the same two erosion control plans as had been presented to 
the operators of their farms, nonoperating landowners indi­
cated several obstacles prevented the adoption of the recom­
mended practices. Table 64 shows the number of owners who 
objected to each obstacle and the average annual soil loss for 
their farms. The largest group of owners with a similar ob­
stacle objected to a recommended practice due to either the 
amount or kind of practice recommended. The 27 operators who 
objected to practices because of the obstacle of need for 
immediate income, had a slightly higher average soil loss of 
16.6 tons per acre. Statements made by 22 nonoperating land­
owners indicated failure to see the need for recommended prac­
tices. Also implicit in some landowners' statements was the 
obstacle of custom and inertia. Thirteen nonoperating land-
information was not obtained from seven nonoperating 
landowners either because of the age of the owner, the owner 
was living in the same dwelling with the operator, or the 
owner refused to answer the questions. 
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Table 64. Number and average soil loss on 49 farms in Western 
Iowa where the nonoperating landowner's reactions 
were classed as obstacles to soil erosion control 
practices, 1957 
Obstacle Number 
Annual soil 
loss mean 
(tons per acre) 
Amount or kind of recommended practice 37 16.2 
Need for immediate income 27 16.6 
Failure to see the need for 
recommended practice 22 16.0 
Insufficient roughage consuming 
livestock 15 20.8 
Rental arrangement and lack 
of tenant's cooperation 13 16.0 
Custom and inertia 6 21.3 
Lack of cooperation of 
neighboring farmers 6 26.1 
Field and road layout 4 24.8 
Small size of farm 3 11.8 
Lack of adequate machinery and power 2 20.0 
Lack of adequate buildings 2 10.5 
Risk and uncertainty 2 9 . 2  
owners gave their approval of erosion control practices but 
stated their tenants prevented adoption of the practices. 
Some said their tenants lacked enough roughage consuming live­
stock to utilize the forage which would be produced xn the 
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recommended rotations. 
In Table 65 the obstacles Indicated by owners of tenant 
operated farms are presented by erosion control practices. 
The sum of the number of landowners who gave obstacles to 
specific practices may exceed the total number of owners re­
porting each obstacle because an obstacle could have prevented 
the adoption of more than one practice. Three practices -
terracing, rotation I and rotation II - were objected to pri­
marily because of the amount or kind of recommendation. The 
obstacle of need for immediate income was voiced in connection 
with commercial fertilizer and rotation II more than any other 
practice. There were indications of failure to see the need 
for terracing and commercial fertilizer more than other prac­
tices. The obstacle of rental arrangement and lack of ten­
ant's cooperation occurred in connection with all recommended 
practices, but most frequently with rotation II, contouring, 
and contour fencing. More nonoperating landowners objected 
r 
to rotation II than any other practice on the basis of insuf­
ficient roughage consuming livestock. 
A comparison of practices found on farms owned by non-
operators and the number who objected to recommended practices 
are presented in Table 66. Six practices, which constituted 
the basic components of the farm plans, were recommended on 
all tenant operated farms. More than any other practice, 
terraces were not used on these farms. There were 95 farms 
Table 65. Number of 49 nonoperating landowners in a sample in Western Iowa who 
reported specific obstacles to specific erosion control practices, 195? 
Practice (number) 
Obstacle 
Contour-
ing 
Terrac-
ing 
Water­
ways 
Ferti­
lizer 
Struc­
tures 
Contour 
fencing 
Rota­
tion 
I 
Rota­
tion 
II 
Amount or kind of 
recommended practice 0 14 2 2 1 6 22 16 
Need for immediate income 0 4 1 11 1 1 7 24 
Failure to see the need 
for recommended practice 5 14 0 9 1 3 0 0 
Rental arrangement and 
lack of tenant1s 
cooperation 6 4 2 2 1 5 2 8 
Insufficient roughage 
consuming livestock 0 0 0 0 0 1 6 14 
Custom and inertia 0 0 0 3 0 2 2 2 
Lack of cooperation of 
neighboring farmers 0 1 6 0 0 0 0 0 
Field and road layout 1 1 1 0 0 2 0 0 
Small size of farm 0 0 0 0 0 1 2 1 
Lack of adequate 
machinery and power 1 2 0 0 0 0 0 0 
Risk and uncertainty 0 0 0 0 0 0 0 2 
Lack of adequate buildings 0 0 0 0 0 0 0 2 
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Table 66. Number of owners of 49 tenant operated farms who 
objected to additional erosion control practices 
in SCS farm plans and the number of sample farms 
on which practices were recommended and installed 
in Western Iowa, 1957 
Situation on farms Landowners who 
Landowners on 
whose farm 
practice was 
Practice 
Practice 
not used 
(number) 
Some of 
practice 
used 
(number) 
objected to 
practice in 
SCS farm plans 
(number) 
recommended 
in SCS farm 
plans 
( number) 
Contouring 17 32 10 49 
Terracing 31 18 33 49 
Waterways 13 36 11 49 
Fertilizer 25 24 20 49 
Rotation I 30 49 
Rotation II ~ ™ — 43 49 
on which commercial fertilizer was not being used also. Grass 
waterways and contouring were the practices found most fre­
quently on tenant operated farms. Forty-three of the 49 non-
operating landowners objected to the rotations in Plan II. 
Thirty-three owners objected to terracing, while 30 of the 49 
owners interviewed objected to the rotations in Plan I. 
Statistical tests were made to determine which of the 
observed obstacles and nonoperating owners' characteristics 
explained a significant amount of variation in soil losses. 
The hypotheses were tested that each obstacle and character­
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istic had an effect on soil losses which was not different 
from 0 at the 95 percent level of probability. Due to the 
experience gained in analyzing obstacles and characteristics 
of operators of the sample farms, multiple variable linear 
regression was used in testing the hypotheses. 
Initially, multi-variable linear regression was used to 
analyze the relationship between all owners' obstacles and 
soil losses on tenant operated farms. When soil loss was re­
gressed on all obstacles as separate independent variables, 
the coefficient of multiple determination, R~", was .469. The 
F ratio of soil loss variation explained by regression and the 
residual variation was 1.94, which was not significant at the 
95 percent level of probability. Although the sample regres­
sion coefficients for topography and the obstacle of need for 
immediate income were significant at the 95 percent level of 
probability, their importance was heavily discounted by the 
failure of the regression equation to explain a. significant 
amount of variation in soil losses. 
In addition, a multi-variable linear regression equation* 
*The function fitted by multi-variable linear regression 
was Y = - 5.99 + B.llx^ + 1.25xP + .78xg + 4.67x4 - 9.9 5xg 
- -21Xg + 7.37xy - .42Xg + 7.89xg + 2.84x^Q + 3.85x-^ + 
4.39xi2 
where 
x, = obstacle of insufficient roughage consuming 
1 livestock, 
(continued on next page) 
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was computed for soil loss as a function of topography plus 
owners' obstacles, with the exception that obstacles of fail­
ure to see the need for recommended practices and custom and 
inertia were consolidated into one obstacle. These obstacles 
were combined because of the high intercorrelation between 
them (indicated in the correlation matrix prior to computa­
tion of the first regression problem), the logical similar­
ities between the obstacles, and to preserve continuity of 
methods of analysis. The use of these independent variables 
resulted in a significant amount of variation in soil loss 
explained by regression. The coefficient of multiple deter-
mination, R , was .467. The mean square due regression 
divided by the mean square deviations from regression result­
ed in an F ratio of 2.356, which is significant at the 95 
percent level of probability. Consequently, the hypothesis 
(Footnote continued from previous page) 
= obstacle of rental arrangement and lack of ten­
ant's cooperation 
Xg = obstacle of small size of farm, 
.x4 = obstacle of need for immediate income, 
Xg = obstacle of lack of adequate machinery and nower, 
Xg = obstacle of field and road layout, 
x7 = obstacle of risk and uncertainty, 
Xg = obstacle of lack of adequate buildings, 
Xg = obstacle of lack of cooperation of neighboring 
farmers, 
x^Q = obstacle of amount or kind of recommended practice, 
x^x = obstacle of failure to see the need for recommended 
practices - custom and inertia, and 
x12 = topography index. 
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that the regression equation did not explain variation in soil 
losses significantly greater than 0 was rejected. 
The sample regression coefficients were tested with a 
"t" test to determine if they were significant at the 95 per­
cent level of probability. The topographic index was the 
only variable for which the null hypothesis - that the b was 
not significant at the 95 percent level of probability - was 
rej ected. 
A further attempt was made to determine which nonoper­
ating landowners' obstacles caused a significant amount of 
variation in soil losses. Independent variables were dropped 
from the original regression model. The difference in vari­
ation due regression in the abbreviated model versus the 
original model was tested to determine whether it was sig­
nificantly greater than 0. The regression equation was re­
computed a number of times with different combinations of 
variables. When the variables other than those with signifi­
cant or nearly significant standard regression coefficients 
were dropped, the difference in variation explained by re­
gression between the models was not statistically significant 
at the 95 percent level of probability. Then the procedure 
was repeated dropping first, the obstacle of insufficient 
roughage consuming livestock and second, the obstacle of need 
for immediate income. The results were negative. Conse­
quently, the null hypothesis that the variation in soil loss 
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explained by obstacles could have been due to chance at the 
95 percent level of probability were accepted. Although not 
statistically significant, the hypothesized obstacles of live­
stock and income appeared to be important because of the fre­
quency with which they were mentioned and the relatively high 
soil losses with which they were associated. 
Additional information concerning factors preventing the 
reduction of erosion on tenant operated farms was obtained 
by regressing characteristics of the nonoperating landowners 
on soil loss.* The test for significance of the regression 
*The initial regression equation was Y = 2.15 + 7.95x-^** 
+ l.OSxg - .OOXg + 6.27X4 + .OOXg + .37x6 + .08Xy - 2.20Xg 
+ .04xg - 3.57x^g** + 4.62x11 + 11.53x^p - 6.22x.g + 10.00x14 
- 17.84x^ -^ l-63x^ g - 6.48x^  - 9.61x^ g** + 5.76x^ g -
lO.SSXgg* - .24%^  + 4.45x^ 2 + S.lSx^ g, 
where 
x^ = topographic index, 
Xg = owner1 s recognition of seriousness of the erosion 
problem, 
xg = acres in farm, 
x^ = crop-livestock share versus other leases, 
Xg = acres of additional land owned, 
Xg = chances of owning farm five years after date of 
interview, 
x? = owner's estimate of price of farm, 
Xg = mortgage debt on farm, 
Xg = the percent of income owner received from the farm, 
X]_Q = chances of owning farm one year after date of 
interview, 
X11 = owner's expectation of change in gross income one 
year after adoption of Plan I, 
(continued on next page) 
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resulted in F = 193.31/9-3.33 = 2.07*. Consequently, the null 
hypothesis - that the variation in soil loss explained by the 
regression equation was not significant at the 95 percent 
level of probability - was rejected. The null hypotheses -
that the sample regression coefficients for the following 
variables were not significant at the 95 percent level of 
probability - were rejected: topographic index, chances of 
owning farm one year after date of interview, age of owner, 
and ability of the owner to borrow funds for erosion control 
practices. However, it should be noted that the sample re­
gression coefficient for age of owner had a negative sign. 
(Footnote continued from previous page) 
x12 = owner's expectation of change in gross income five 
years after adoption of Plan I, 
xjg = owner1s expectation of change in gross income ten 
years after adoption of Plan I, 
x1A = owner's expectation of change in gross income one 
year after adoption of Plan II, 
x15 = owner's expectation of change in gross income five 
years after adoption of Plan II, 
x-,fi = owner' s expectation of change in gross income ten 
years after adoption of Plan II, 
x^Y = sex of owner, 
x18 = age of owner> 
x1Q = need of owner to borrow funds for erosion control 
practices, 
x20 = ability of owner to borrow funds for erosion 
control practices, 
Xgi = presence of operator's obstacle of rental arrange­
ment and lack of landowner's cooperation, 
Xpp = presence of operator's obstacle of need for 
immediate income, and 
x23 = Presence of operator's obstacle of failure to see 
the need for the recommended practices. 
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This meant that low soil losses were associated with owners 
above 65 years of age. In view of the short planning horizon 
of many owners of tenant operated farms in that age group, 
this finding was somewhat contrary to expectations. The signs 
of the sample regression coefficients for the remainder of 
significant variables were in the direction hypothesized. 
Since the characteristic of Soil Conservation District 
participation was statistically significant in explaining 
variations in soil losses on all farms In the sample, the 
original regression model* was expanded by adding that char­
acteristic as a 24th variable. The test to determine whether 
the variation in soil loss explained by the regression equa­
tion was statistically significant resulted in F = 
190.74/101.14 = 1.886. Since this F ratio is not signifi­
cantly greater than that expected due to chance at the 95 per­
cent level of probability, the null hypothesis - that the re­
gression equation did not explain variations in soil losses -
was accepted. 
*The regression equation fitted for the expanded model 
was Y = - 16.15 - 3.48x^ ~ »05Xp + .02Xg - 7.99x^ + .OlXg* 
- .04xg - .04xy + 7.74-Xg - .05xg - 2.67x^Q* + 2.08x^2 + 
13.Slx^p - 18.03x^3 - 3.56x14 - 5.55x^5 + 3.58x^g - .4lx^ 
- 1.03x^g + 10.79%^** - 2.77Xpg+ 4.45^ + 12.93xgg** 
- 2.94xp3 +• 5.13X94, 
where x^ through Xgg were defined as in the initial model and 
X94 was Soil Conservation District participation. 
17-3 
In View of the somewhat differing results of the statis­
tical tests for the 23 and 24 variable models, another regres­
sion model was constructed. This model* included the seven 
independent variables which had significant sample regression 
coefficients in one or another of the previous models. 
The test to determine whether variation in soil loss ex­
plained by regression were significantly greater than 0 
yielded F = 3.20**. The hypothesis that the variation due 
regression was not significantly greater than 0 was rejected. 
111" tests were performed on the sample regression coefficients 
to test the hypotheses that they were not different from 0 at 
the 95 percent level of probability. The hypotheses were re­
jected for the independent variables: acres of additional 
land owned, chances of owning farm one year after date of 
interview, need of owner to borrow funds for erosion control 
*The regression equation calculated was Y = 5.10 - .97x^ 
+ .OlXg* - 2.19XG* + 1.48X4 -t- 8.27X5* + .22x6 + 10.97%?** 
where 
Xj = topographic index, 
Xg = acres of additional land owned, 
xg = chances of owning farm one year after date of 
interview, 
X4 = age of owner, 
Xg = need of owner to borrow funds for erosion control 
practices, 
Xg = ability of owner to borrow funds for erosion 
control practices, and 
Xry = presence of operator's obstacle of need for 
immediate income. 
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practices, and presence of operator's obstacle of need for 
immediate income. Consequently, these variables were con­
sidered the most important characteristics on farms which 
determined soil losses through, or in addition to, the pre­
viously determined obstacles. 
Need for Immediate income 
Twenty-seven of the 49 nonoperating landlords interviewed 
stated that the need for immediate income prevented them from 
adopting one or more erosion control practices. The reasons 
they gave for the obstacle are presented in Table 67. As 
Table 67. Reasons why need for immediate income was reported 
by owners of tenant operated farms as an obstacle 
to erosion control on 27 farms in a sample in 
Western Iowa, 1957 
Reason Number 
Percent of 27 owners 
reporting obstacle 
Operating expenses and outlays 
for high forage rotations would 
be too great in relation to the 
income from them 16 59 
Costs of carrying out the 
practices are too high 9 33 
Income from a rented farm is 
not large enough to cover the 
cost of starting erosion 
control practices 8 30 
Living expenses need to be 
paid first 3 11 
Other 3 11 
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with the reasons for the obstacle of need for immediate income 
voiced by farm operators, landowners' reasons primarily cen­
tered on the cash costs of installing the recommended prac­
tices and the opportunity costs if the practices were adopted. 
The amount of mortgage indebtedness of nonoperating land­
owners was not highly correlated with the obstacle of need for 
immediate income. Less than one-third of the owners inter­
viewed had any mortgage indebtedness and the nine owners with 
debt stated that need for immediate income was not an ob­
stacle . The four nonoperating landowners with mortgages on 
their farms and with the obstacle of the need for immediate 
income had §2,700 less debt per owner, on the average, than 
those with a mortgage but without the obstacle. Consequent­
ly, mortgage indebtedness appeared to be a relatively poor 
indicator of the obstacle need for immediate income. 
Landowners' expectations of returns from erosion control 
practices appeared to be more important than their indebted­
ness in determining their acceptance of the recommended prac­
tices. Table 68 presents the landowners' estimates of changes 
in their gross returns from the adoption of Plan I. Nearly 
50 percent of the owners said they had no idea of the effects 
of a mechanical practices plan on their farm income. This 
applied to all three time periods in question. Of those 
making estimates, most owners expected the adoption of the 
plans to have no or a negative effect on their gross income 
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Table 68. Landowners' estimâtes of additional gross returns 
from the adoption of Plan I on a sample of Western 
Iowa farms, 1957 
Additional 
gross returns 
(percent group) 
Additional returns after 
One year 
(number) 
Five years 
(number) 
Ten years 
(number) 
Minus to 1 percent 18 13 12 
1 to 33 percent 9 12 12 
34 to 66.percent 0 1 2 
67 percent and over 0 1 1 
No estimate given 20 20 20 
Other 2 2 2 
Total 49 49 49 
one, five and ten years after adoption. However, an equally 
large group stated they expected the plans to increase their 
gross income from 1 to 33 percent ten years after adoption 
of the plans. As with the operators of all farms in the 
sample, the owners interviewed were predominantly lacking 
information or were pessimistic about the effects of the 
mechanical practices plans on their farm income. 
Nonoperating landowners also were asked to estimate the 
effects on their farm-income of the mechanical practices plans 
one, five and ten years after adoption. The landowners ex­
pected Plan II to be less profitable than Plan I (Table 69). 
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Table 69. Landowners' estimâtes of additional gross returns 
from the adoption of SCS Plan II on 49 farms in 
Western Iowa, 1957 
Additional 
gross returns 
(percent group) 
Additional returns after 
One year 
(number) 
Five years 
(number) 
Ten years 
(number) 
Minus to 0 percent 28 26 25 
1 to 33 percent 4 6 7 
34 to 66 percent 0 0 0 
67 percent and over 0 0 0 
No estimate given 15 15 15 
Other 2 2 2 
Total 49 49 49 
After one, five and ten years, 28, 26 and 25 operators said 
they expected the adoption of Plan II to have a negative or 
no effect on their gross income. A relatively large propor­
tion of landlords interviewed said they had no estimate of 
the effect a high rotation plan would have on their gross 
income. Consequently, nonoperating landowners were consis­
tent in their pessimism and lack of information about the 
expected effects of erosion control plans. They were more 
doubtful about the profitability of high forage rotation 
plans than mechanical practices plans. 
Information about the expected effects of adoption of 
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erosion control plans on farm income was obtained for gross 
rather than net returns because few landlords had any estimate 
of the costs of practices. Evidence of this lack of informa­
tion concerning expected costs is presented in Table 70. 
Table 70. A comparison of budgeted costs made with cost 
coefficients obtained from SCS farm planners and 
estimates of 49 nonoperating landowners of the 
costs of installing Plan I in Western Iowa, 1957 
Owner's estimate Number Percent 
Above budgeted amount 2 4 
Below budgeted amount 8 16 
None given 33 68 
Other 6 12 
Total 49 100 
Sixty-eight percent of the nonoperating landowners inter­
viewed gave no estimate of the expected costs of installing 
Plan I. Of those estimating the total cost of the practices, 
most owners underestimated the cost relative to the estimates 
made by budgeting cost coefficients obtained from SCS per­
sonnel. Evidence of lack of information about the costs of 
adopting erosion control practices'appeared to have been con­
clusive. 
Owners who depended largely on their farm for income 
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were expected to have land with high soil losses. Converse­
ly, owners with little dependence on farm income were expected 
to have land with low soil losses. Information about this 
relationship is presented in Table 71. Although owners who 
Table 71. Number of owners of tenant operated farms by 
percent of income derived from farm, and soil 
loss in tons per acre on 49 farms in Western 
Iowa, 1957 
Percent of income 
from farm Number 
Annual soil loss mean 
(tons per acre) 
0-19.9 16 15.9 
20-49.9 14 12.0 
50 and over 17 18.2 
Other 2 12.0 
Total 49 15.4 
depended on their farms for 50 percent or more of their in­
come had an average soil loss of 18.2 tons per acre, those who 
depended on their farm for less than 20 percent of their in­
come also had soil losses above the mean for all tenant oper­
ated farms. While dependence for a large proportion of 
income from their farm may have caused relatively high soil 
losses on some owner's farms, the lack of dependence for in­
come did not necessarily result in average soil losses below 
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the overall mean. 
After having been told the budgeted cost to adopt the 
mechanical practices plan, owners were asked whether they 
would need to and be willing to borrow funds for that pur­
pose. Twenty-four of the 49 nonoperating landowners said 
they would have had to borrow funds to establish the practices 
in Plan I. Half of those needing to borrow said they would 
not be willing to borrow funds to install the mechanical prac­
tices plan. 
The owners who were unwilling to borrow the funds were 
asked for their reasons. Although their responses varied, the 
reason given most frequently was self-rationing of capital. 
These responses were not surprising in view of the fact that 
27 of the 49 landlords were past 65 years of age. 
Economic justification for adoption of erosion control 
practices rests on two conditions from the individual firm 
viewpoint. Either it must be assumed that the returns from 
the practice will exceed its cost by increasing the produc­
tivity of other production inputs, or the increase in the 
price of the farm must exceed the cost of adopting the prac­
tice. In view of the relatively long time required before 
some erosion control practices increase the productivity of 
other production inputs and the relatively short average 
length of ownership of farms in Iowa, effects of erosion on 
land values are important in determining erosion control 
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practice adoption. In Table 72 the number and average value 
per acre of 46 tenant operated farms are presented by topo­
graphic and soil loss groups. Land values tended to move in­
versely both with respect to topography and soil loss. As 
pointed out in connection with Table 42, topography appeared 
to be the more important since it also enters into the esti­
mate of soil loss. 
Dislike for type or amount of recommended practice 
The obstacle mentioned most frequently by nonoperating 
landowners was dislike for type or amount of a recommendation. 
Their reasons for this obstacle are presented by practices in 
Table 73. 
Many of the reasons for the owners' obstacle of dislike 
for the type or amount of recommendation were the same as 
those given by operators. 
Failure to see the need for a recommended practice 
One owners' obstacle which occurred frequently was 
failure to see the need for a recommended practice. Presence 
of this obstacle was detected in implicit rather than ex­
plicit statements. One evidence of the obstacle was owners' 
evaluation of the seriousness of the erosion problem (Table 
74). Soil losses were considerably higher on farms where 
nonoperating landowners said erosion was a major problem as 
Table 72. Number and mean value per acre of farms by topographic groups and 
soil loss groups for a sample of 46 tenant operated farms in 
Western Iowa, 1957a 
Topographic group (index number) 
Soil loss Less than 2 2 to 2.9 5 to 3.9 4 and over Total 
(tons per acre) No. $/acre No. WjF.acre No. C/ acre No i A/acre No. ''/acre 
0-9.9 6 257 4 206 4 165 5 180 19 207 
10-19.9 6 256 6 186 5 163 1 100 18 198 
20 and over — — — 2 212 4 129 3 106 9 140 
Total 12 256 12 197 13 153 9 147 46 190 
^Information was not available for three farms. 
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Table 73. Reasons given by owners of 37 tenant operated 
farms why dislike for type or amount of recom­
mendation was an obstacle to erosion control on 
a sample of Western Iowa farms, 1957 
Practice 
Reason 
Terraces 
(number 
of farms) 
Rotation I 
(number 
of farms) 
Rotation II 
(number 
of farms) 
Dislike for corn several 
years in succession 0 9 1 
Not as much of practice 
wanted 8 0 0 
Not enough corn 0 6 4 
Failure to control erosion 0 0 5 
Practice makes farming 
too difficult 4 0 2 
Only one rotation is wanted 0 3 2 
Not as much of practice 
needed 3 0 0 
Other 1 4 2 
compared with those who said it was no problem. Further 
analysis of the data, presented in Table 74 indicated that 
owners interpreted the question used in getting the informa­
tion in two ways. Some said erosion was a. major problem be­
cause soil losses were high, while others said it was a major 
problem because of the difficulties they had encountered in 
reducing erosion. Five of the tenant operated farms, the 
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Table 74. Importance of the erosion control problem 
expressed by nonoperating landowners and 
corresponding soil loss in tons per acre for 
a sample of tenant operated farms in Western 
Iowa, 1957 
Seriousness of 
the problem Number 
Annual soil loss mean 
(tons per acre) 
Major problem 13 16.7 
Somewhat of a problem 17 14 .7 
Problem, needs no action 2 28.6 
No problem 16 
to i—i 
Other 1 3.7 
Total 49 15.4 
owners of which said erosion was a major problem, had an 
average soil loss of 30.0 tons per acre. However, on the 
remaining eight farms where the owners classified erosion ss 
a major problem, difficulty was experienced in holding soil 
losses at relatively low levels. 
In many cases, nonoperating landowners stated that the 
recommended practices were either not needed or not wanted. 
They were particularly critical of terraces because of the 
difficulty of farming over them and commercial fertilizer 
because of its cash cost. Some landlords felt it was more 
economical to rely on animal and green manure for the neces­
sary fertilizer. Other owners stated.that commercial ferti­
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lizer cemented the soil, killed earth worms, and caused other 
destruction of the soil. A number of owners said terracing 
wasted good soil, resulted in undesirable field boundaries, 
or was foolish. 
Rental arrangement and lack of tenant's cooperation 
Not only did some tenants say that their rental arrange­
ment and lack of landowner's cooperation was an obstacle, but 
also some nonoperating landowners stated the same obstacle 
existed with respect to their tenants. Information concern­
ing the types of leases found on all tenant operated farms in 
the sample is presented in Table 75. There was relatively 
little difference in average soil losses on tenant operated 
Table 75. Average soil losses in tons per acre on 56 farms 
by type of lease in Western Iowa, 19 57 
Annual soil loss mean 
Type of lease Number (tons per acre) 
Cash, crop share 28 15.8 
Crop, livestock share 18 15.8 
Crop share 5 17.6 
Cash 3 12.1 
Other 2 12.9 
Total 56 15.7 
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farms with various kinds of leases. The two most frequently 
occurring types of leases, cash-crop share and crop-livestock 
sharg were found on farms with average soil losses slightly 
above the group mean. Although farms with other types of 
leases had average soil losses which deviated substantially 
from the overall group mean, few farmers had leases other than 
the most frequently occurring ones. 
Insofar as crop-livestock share leases would result in 
more livestock on tenant operated farms, they were expected 
to facilitate adoption of high forage rotations. One land­
owner said ineligibility to receive social security payments 
when a crop-livestock share was used prevented the use of 
that type of lease on his farm. 
In addition to type of lease, another hypothesized reason 
for the rental arrangement having been an obstacle was the 
short expectancy of continued ownership of landlords. Conse­
quently, nonoperating landowners were asked what the subjec­
tive probability was of their owning their sample farm five 
years after the date of interview. The responses are present­
ed in Table 76. The average soil loss on four fsrms, where 
the owner said there was a 50 percent or less chance that he 
would own the farm in five years, was 97.4 tons per acre. 
Most of the owners interviewed would not estimate the prob­
ability of their owning their farm in 1962. However, 11 
owners, who stated that there was a greater than 50 percent 
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Table 76. Expectations of continued ownership of farm in 
terms of subjective probability of owning farm 
five years from 1957 indicated by owners of tenant 
operated farms and average soil loss in tons per 
acre on a sample of farms in Western Iowa, 1957 
Subjective probability 
of continued ownership 
(percent) Number 
Annual soil loss mean 
(tons per acre) 
0-50 4 27.4 
51-100 11 13.5 
Other 34 14.6 
Total 49 15.4 
subjective probability of owning their farm at that time, had 
soil losses that averaged 13.5 tons per acre. 
In addition to the rental arrangement, another part of 
the obstacle mentioned by nonoperating landowners was the lack 
of tenant's cooperation. In some cases, owners said they 
would not ask tenants to invest in the practices because the 
investment would be too large. In other cases, owners said 
either their tenants refused to follow the recommended prac­
tices or that it was difficult to find tenants who would. 
Some owners indicated they felt the practices would not be 
profitable for either themselves or their tenants. Nonoper­
ating landowners were in agreement that the tenant's cooper­
ation was necessary if the recommended practices were to be 
adopted successfully. 
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Similarities between Farm Operators and 
Nonoperating Landowners 
Factors, responsible for soil loss being higher on tenant 
operated farms relative to all farms in the sample, were in­
vestigated by comparing characteristics and obstacles of non-
operating landowners with those of the 138 operators in the 
s amp le. 
Characteristics of 138 farm operators 
and nonoperating landowners 
Soil loss averaged 15.4 tons per acre on 49 tenant oper­
ated farms while the average for all farms in the sample was 
14.1 tons per acre (Table 77). Nonoperating landowners 
participated in the Soil Conservation District program and 
had farms with topography similar to those characteristics on 
all farms in the sample. A smaller proportion of landlords 
appreciated the seriousness of the erosion problem than did 
operators. However, more nonoperating landowners were able 
to borrow funds for erosion control practices, on the average, 
than operators of the sample farms. The two groups were sim­
ilar with respect to the average size of farm measured in 
acres but the units of livestock on tenant operated farms was 
substantially below the overall sample mean. 
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Table 77. Operators' characteristics and obstacles and those 
of nonoperating landowners in a sample in Western 
Iowa, 1957 
Item Units 
Landowners' 
mean 
Operators' 
mean 
Farms (number) 49 138 
Soil loss per farm (tons per acre) 15.4 14.1 
Topographic rating 
per farm (index number) 2.4 2.5 
Soil Conservation 
District participation 
Complete cooperator 
Initial cooperator 
Noncooperator 
(percent) 
(percent) 
(percent) 
31 
2? 
47 
33 
17 
50 
Estimate of serious­
ness of problem 
Major problem 
Somewhat of a problem 
No problem 
(percent) 
(percent) 
(percent) 
26 
41 
33 
43 
34 
23 
Ability to borrow funds 
for erosion control 
practices (percent) 88 70 
Acres per farm (acres) 175a 172 
Animal units per farm (animal units) 26.2 a  33.2 
Obstacles 
Need for immediate income (percent) 
Custom and failure 
to see need (percent) 
Rental arrangement and 
lack of landowner1s 
cooperation (percent) 
Insufficient roughage 
consuming livestock (percent) 
55 
53 
27 
31 
51 
42 
51b 
37 
aAll tenant operated farms were included. 
bOnly tenant operators were used in computing the per­
centage. 
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Major obstacles expressed by farm 
operators and nonoperatlng landowners 
The need for Immediate income was reported with slightly 
more frequency by nonoperatlng landowners, on the average, than 
by the 138 farm operators interviewed. Also, the obstacle of 
custom and inertia - failure to see the need for recommended 
practices was found among a larger proportion of nonoperatlng 
landowners than operators. On the basis of percentage report­
ing, the obstacle of insufficient roughage consuming livestock 
was more serious for operators than for nonoperatlng land­
owners in the sample. The largest difference in percent of 
operators versus percent of nonoperatlng landowners report­
ing an obstacle occurred in connection with rental arrange­
ment and lack of landowner's and/or tenant's cooperation. 
Fifty one percent of the tenant operators listed it while 
only 27 percent of the nonoperatlng landowners said it was an 
obstacle. 
Obstacles common to owners and operators 
of tenant operated farms 
The statistical tests, discussed previously, indicated 
that there were some operators' and some nonoperatlng land­
owners' obstacles which had a significant effect on soil loss. 
However, on tenant operated farms, the tests did not indicate 
whose obstacles were more important in preventing the reduc­
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tion of erosion. On tenant operated farms where an obstacle 
waà agreed upon by both owner and operator, soil losses were 
expected to have been higher than when either the owner or 
operator alone experienced the obstacle. The evidence pre­
sented In Table 78 does not support the hypothesis for all 
obstacles. 
Further insight was gained into the relative importance 
of tenants' versus landlords' obstacles by regressing soil 
loss on topography, operators' obstacles, and owners' ob­
stacles on tenant operated farms. To facilitate computation, 
only the most important obstacles as indicated by their fre­
quency and sample regression coefficients in the previous 
regression models, were used in the multi-variable linear re­
gression. 
When soil loss was regressed simultaneously on, obstacles 
expressed by tenants and nonoperatlng landowners, a multiple 
p 
coefficient of determination, Rof .691 was obtained.* The 
*The regression equation was Y = - 6.47 - .39x^  + .54xg 
+ .02x3 - .15x4 - .74x5 + .22%g + .63x7 + .lOXg - 1.18xg 
— .48x^ 0 1*04x2^  + • 26x-^ g + .46X^ jj + .64x^  ^+ «39x^ g + 
1.22X]_G +• .OSx^ Y *37x2g ^  «Slx^ G + »07X<JQ + «42Xg^ 
where 
Xn = tenants' obstacle of insufficient roughage con­
suming livestock 
xp = landlords' obstacle of insufficient roughage con­
suming livestock 
(Continued on page 193) 
Table 78. Number and average soil loss on farms where primary obstacles were 
indicated by operators only, by landowners only, and by both operators 
and owners of tenant operated farms in a sample in Western Iowa, 1957 
Operator only Landowner only 
Both 
and ! 
operator 
landowner 
Obstacle Number 
Annual 
soil loss 
mean 
( tons 
per acre) Number 
Annual 
soil loss 
mean 
( tons 
per acre) Number 
Annual 
soil loss 
mean 
( tons 
. per acre) 
Amount or kind of 
recommended practice 6 9.6 10 15.0 27 16.7 
Need for immediate income 8 18.3 10 16.9 17 17.7 
Rental arrangement and 
lack of landowner1s and/or 
tenant's cooperation 15 18.9 7 23.5 6 8.9 
Failure to see the need 
for recommended practice 5 22.4 13 17.4 9 13.9 
Insufficient roughage 
consuming livestock 11 12.9 6 18.0 9 22.6 
Custom and inertia 7 20.6 1 18.6 5 21.8 
Field and road layout 6 19.3 3 26.8 1 18.6 
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test for overall significance of regression resulted in F = 
223.0/77.6 = 2.87**. Consequently, the null hypothesis that 
the regression did not explain variations in soil loss was 
rejected. The variables with significant sample regression 
coefficients were tenants' obstacle of lack of adequate 
machinery, nonoperatlng landowners' obstacle of field and 
road layout, nonoperatlng landowners' obstacle of lack of 
(Footnote continued from page 191) 
Xg = tenants' obstacle of rental arrangement and lack 
of landowner's cooperation, 
X4 = landlords' obstacle of rental arrangement and lack 
of tenant's cooperation, 
X5 = tenants' obstacle of small size of farm, 
Xg = landlords' obstacle of small size of farm, 
Xy = tenants' obstacle of need for immediate income, 
Xg = landlords' obstacle of need for immediate income, 
Xg = tenants' obstacle of lack of adequate machinery 
and power, 
X]_Q = landlords' obstacle of lack of adequate machinery 
and power, 
X11 = tenants' obstacle of field and road layout, 
X12 - landlords' obstacle of field and road layout, 
x13 = tenants' obstacle of short expectancy of tenure, 
X]_4 = tenants' obstacle of risk and uncertainty, 
x15 = tenants' obstacle of lack of cooperation of 
neighboring farmers, 
x16 = landlords' obstacle of lack of cooperation of 
neighboring farmers, 
x-^7 = tenants' obstacle of amount and kind of recommended 
practice, 
x18 ~ landlords' obstacle of amount and kind of recom­
mended practice, 
x19 = tenants' obstacle of failure to see the need for 
recommended practice - custom and inertia, 
x20 = landlords' obstacle of failure to see the need for 
recommended practice - custom and inertia, and 
x2i = topographic index. 
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cooperation of neighboring farmers and topographic index. 
Although not quite significant at the 95 percent level of 
probability, the tenants' obstacle of need for immediate in­
come and their obstacle of field and road layout were impor­
tant variables explaining soil loss. 
Success Elements Causing Soil Loss to be Reduced 
on Tenant Operated Farms in 1957 
Several groups of tenant operated farms where soil losses 
were low, relative to the group mean, were studied in an 
effort to diagnose success elements. Obstacles and char­
acteristics, primarily of the owners of the farms, were 
analyzed. Results of the statistical tests were used in 
determining the important characteristics and obstacles con­
sidered . 
Characteristics and obstacles of nonoperatlng 
landowners who had no effective obstacles 
Seven nonoperatlng landowners did not voice obstacles 
to both SCS plans for their farm. Soil loss on these farms 
without effective obstacles averaged one half as large, on 
the average, as on all tenant operated farms. Although none 
of these farms were classed as complete cooperators in their 
Soil Conservation District, nearly one half of them had re­
ceived some assistance through the program. A smaller pro­
portion of these landlords were able to borrow funds for 
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erosion control practices than in the entire sample of non-
operating landowners. Not only were no effective obstacles 
present for owners of these farms, but also only a small per­
cent of their tenants had the obstacle of need for income. 
Nonoperatlng landowners without effective obstacles were not 
different from the entire sample of landlords with respect to 
topography, awareness of the problem, or age of owner, on the 
average. 
Characteristics and obstacles on tenant operated 
farms with soil losses below 5 tons per acre 
Six tenant operated farms, where the public goal had been 
achieved, had a soil loss mean of 3.6 tons per acre. Most 
of the relatively low average soil loss was due to the lack 
of a severe erosion hazard on the farms. With respect to 
several other characteristics and obstacles, these farms were 
similar to the average of those owned by other landlords 
interviewed. The only ways in which they differed substan­
tially were : older age of landlords, more cash-crop share 
leases, and fewer tenants with the obstacle of need for in­
come . 
Characteristics of tenant operated farms with 
relatively rough~topography and low soil losses 
Success elements were expected to be found on tenant 
operated farms with a. severe erosion hazard yet a low soil 
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loss. There were nine tenant operated farms where the top­
ographic rating was above 3 and soil loss averaged 7.9 tons 
per acre. Although a smaller percent of this group par­
ticipated in the Soil Conservation District program, a larger 
proportion of them recognized the seriousness of the problem 
than did all owners in the sample. The group differed from 
the entire group of landlords due to a larger proportion of 
livestock share leases, and fewer statements of the obstacle 
of need for immediate income by operators and owners. 
197 
POSSIBLE APPROACHES TO EROSION CONTROL 
Progress toward controlling erosion rests upon research 
into its basic causes, education of the public concerning ex­
pected consequences of erosion and alternative methods of con­
trolling it, and direct public assistance to landowners and 
operators. Research into the causes and consequences of 
erosion, as well as alternative control methods is a neces­
sary foundation of the development of logical educational 
and other public assistance programs. Extension of the re­
search findings through educational programs can aid oper­
ators in making rational decisions with respect to land use. 
If society desires use of this nation1s resources different 
from that which is economically justifiable for the indi­
vidual managing the resource, direct public programs must be 
devised to accomplish society's goals through public invest­
ments or control measures. 
These alternative courses of action — research, educa­
tion, and direct public assistance — were considered in 
analyzing potential methods of overcoming obstacles to ero­
sion control. However, before obstacles were considered with 
respect to remedial measures based on the three alternative 
approaches mentioned above, the goals of public agencies were 
reexamined in light of the findings concerning obstacles to 
the accomplishment of those goals. Finally, an integrated 
remedial action program was suggested to incorporate potential 
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remedies in a framework of responsibility for erosion control. 
Implications of Obstacles for Program Goals 
The findings of this analysis have implications for 
program goals for two reasons. First, the importance of the 
obstacle of need for immediate income — evidenced by its 
persistence over time and its widespread presence either 
explicitly as an obstacle.for operators and nonoperatlng land­
owners, or through farm characteristics — raises a question 
of the acceptability of the assumption of a soil loss goal 
of 5 tons per acre made at the outset of the inquiry. Second, 
the findings indicate that within an assumed goal, relative 
weights must be placed on alternative methods of remedying 
obstacles responsible for the gap between the existential 
situation and the public goal. 
The 5 tons per acre soil loss goal is based on the 
assumption that sustained agricultural use of the Ida-Monona 
Soil Association Area will be necessary for an indefinite 
period in the future. Reexamination of the goal is needed 
from both the public and the firm viewpoint. The growth of 
agricultural surpluses, in part a result of advances in tech­
nology, raise serious questions from the public viewpoint 
about the need for future production from the area. The ob­
stacle of -need for immediate income indicates that the area 
of private profitability in the use of erosion control prac-
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tic es may not extend to a level of soil loss as low as 5 
tons per acre. Consequently, society is faced with the ques­
tion of whether to assume the cost of conserving all the land 
resource productivity in an Industry where a surplus of out­
put exists. 
The goal of any particular government program cannot be 
considered while excluding other programs which affect the 
same resources. For example, price support programs which 
raise the price of feed grains relative to forage may tend to 
hinder the adoption of high forage rotations. The findings 
of this analysis indicated that there was a downward trend 
in the percent of land in row crops on farms in the area from 
1949 to 1957. During much of this period, price supports on 
relatively erosive row crops were contingent upon an oper­
ator staying within an acreage allotment. Several operators 
and landlords pointed out that use of historical crop produc­
tion in establishing acreage allotments penalized those who 
had followed a high forage rotation in controlling erosion. 
Elimination of acreage allotments in 1959 removed that con­
flict in Federal programs but erected another. Price sup­
ports without production controls have raised the price of 
corn relative to forage production on all land in the area. 
Apparently, the direction of the land use trend was reversed 
when the price support program for corn no longer required an 
operator to stay within an acreage allotment. Consequently, 
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obstacles which prevent adoption of high forage rotation 
plans probably have increased and intensified since 1957. 
Several alternative programs would remedy the present incon­
sistencies. One is a supply control program based on land 
capability rather than historical crop production. Another 
would consist of direct controls on the use of land with a 
specified erosion hazard, regardless of the price support 
pro gram. 
Although a relatively small proportion of the land in 
the sample was in the Acreage Reserve of the Soil Bank in 
1957, expansion of the Conservation Reserve of the Soil Bank 
has facilitated continuous forage production on many farms 
since 1957. A similar alternative program through which the 
Federal government would subsidize a permanent shift to for­
age production, could be based on land use easements (40). 
Under a land use easement program, landowners would have the 
opportunity of selling their rights to produce specified 
crops. One adaptation of this procedure would be the purchase 
of rights to produce all crops other than forages by the Fed­
eral government in areas with an erosion hazard like the one 
in the Ida-Monona Soil Association Area. Not only would such 
a program overcome obstacles to erosion control, but also it 
would serve as a supply control measure. 
Research is needed to determine the probable future land 
use in the area so that a focal point can be used in construct-
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ing federal programs. Evaluation of any federal program 
designed to shift land use, such as the easement approach, 
requires prior consideration of the comparative economic ad­
vantage of the area over time if the nation's resources are 
to be allocated intertemporally in a manner approximating an 
optimum. Also, this type of consideration is necessary in 
determining the relative importance of various remedial 
measures leading to an assumed goal. For example, if the 
trend in forage production from 1949 to 1957 in the Ida-
Monona Soil Association Area is an indication of the compara­
tive advantage of the area, more weight should be placed on 
remedial measures which would result in greater acceptance 
of Plan II. Even within the 5 tons soil loss goal there re­
mains considerable flexibility in selecting a system of land 
use which would be consistent with the area's greatest com­
parative advantage or least comparative disadvantage. 
Potential Remedies to Obstacles which Prevent Operators 
from Adopting Erosion Control Practices 
Although further study of the goal of erosion control 
is needed from the viewpoint of public needs and the private 
profitability standpoint, remedial action is possible to over­
come some obstacles preventing attainment of the assumed goal. 
As stated previously, the goal assumed in this inquiry was 
adoption of erosion control practices which would result in 
a 5 tons per acre soil loss in the area. 
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Obstacle of need for immediate income 
Evidence of the obstacle of need for immediate income 
was found both as statistically significant farm character­
istics and in the form of an explicit obstacle. Operators 
who expressed the obstacle were asked what remedies might 
alleviate it. Table 79 shows that compensation clauses in 
leases which would protect tenants' investments in erosion 
control practices would have aided 21 tenant operators. 
Fourteen percent of the operators reporting this obstacle 
said the only way it. could be overcome was through establish­
ment of a long time program of erosion control which would 
spread the costs of adopting practices over several years. 
An equally large number of owner operators said that the 
cost of erosion control practices should have been included 
in their real estate loans and amortized over the length of 
the loan. Long term amortized loans for erosion control prac­
tices, apart from customary real estate loans, were suggested 
also. Full time work off the farm was suggested as a method 
of overcoming the pressure on farm incomes for nonerosion con­
trol expenses. Additional incentive payments for erosion con­
trol practices were stated as being needed to encourage the 
adoption of erosion control practices which some operators 
felt were not profitable for them. The remedies suggested 
paralleled the two basic causes of the obstacle — the high 
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Table 79. Remedies to obstacle of need for Immediate income 
as reported by farm operators in the Ida-Monona 
Soil Association who considered this an obstacle 
in 1957 
Percent of 
70 operators 
Remedy Number reporting obstacle 
If tenant, develop a tenure 
arrangement which would reduce 
the uncertainty of not regaining 
the capital investments made 
during short periods of tenure 21 30 
Establish a long time program 
of soil erosion control so that 
the additional cash outlay during 
any one year is not large, and 
livestock can be raised on farm 10 14 
If owner, include cost of ero­
sion control practices in the 
real estate loan and amortize 
it over a long period 10 14 
Work off farm full time to 
supplement farm income 8 11 
If owner, amortize loans over 
a long period of time so that 
yearly principal and interest 
payments are small 6 10 
More incentive payments from 
public agencies for erosion 
control practices 4 6 
Other remedies S 11 
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cash costs of adopting practices and their opportunity cost. 
The alternative of off-farm work suggested by eight oper­
ators warrants careful consideration. On the basis of the 
statistical test to determine important farm characteristics, 
days of off-farm work explained a significant amount of vari­
ation in soil loss. Close proximity of the area to Sioux 
City, Council Bluffs ant? Omaha makes expansion of this 
alternative feasible. Concentrated effort by the U. S. Em­
ployment Service to inform farm people about part-time, 
seasonal, and full-time job opportunities off the farm would 
aid some operators to overcome the obstacle of need for imme­
diate income. 
Another method of overcoming.the obstacle would involve 
greater consideration of economics in formulating farm plans. 
One step in this direction would be inclusion of only those 
practices necessary to reduce erosion to the 5 tons per acre 
limit in farm plans. Both the obstacle of insufficient 
roughage consuming livestock and of amount or type of recom­
mended practice provided insight into the fact that many 
erosion control plans used in the study were not based on a 
thorough consideration of the economic factors involved. 
Although the erosion control plans used in the analysis 
were essentially static, they need to be made dynamic for 
several reasons. The most serious limitation of the erosion 
control plans was the fact that they needed revision due to 
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changes in technology "between 1952 and 1957. Revision of 
the sample farm plans indicated similar erosion control plans 
for other farms in the area were outdated also. Not only 
were the plans outdated in a physical technology sense, but 
also changing economic conditions, as indicated by the de­
clining parity ratio, antiquated them. The large number of 
changes in operators and owners of the sample farms indicated 
that many erosion control plans were no longer relevant. 
Changes in the size of some sample farms and tenure changes 
on others indicated that the erosion control plans for many 
farms were outdated. 
The limited resources of action agencies in the area, 
particularly the SCS, has made the follow-up work of keeping 
farm plans current virtually impossible with the present 
methods of farm planning. In other industries and in agricul­
ture itself, managers and farm operators have overcome the 
handicap of a limited or expensive labor supply by substitut­
ing capital for it. The same approach could yield a larger 
number of more complete farm plans and make the revision of 
them possible as well. The development of high speed elec­
tronic computers has made possible the planning of farm 
businesses in a matter of a few minutes at a relatively low 
cost after the data has been assembled. Rather than result 
in approximations of some quantity to be maximized, computers 
provide exact solutions for any given criteria and resources. 
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The accuracy, completeness and low cost of "budgeting with 
electronic computers recommend it as one possible method of 
enlarging the amount of erosion control farm planning. A 
computational service for farm planning would partially depend 
upon the ability of personnel in action agencies to work with 
farm operators in obtaining the necessary data and interpret­
ing the results. The capacity of electronic computers to 
handle large volumes of data would make possible the revision 
of farm plans as the need arose. A computational service 
could be provided by any centralized agency in a manner sim­
ilar to the soil testing service provided by Iowa State Uni­
versity of Science and Technology. 
A major component of the obstacle of need for immediate 
income was the expectation of low returns relative to costs 
of erosion control practices. Both owners and operators of 
many farms in the sample shared this expectation in 1957. 
A concentrated educational program to provide information 
about expected costs and returns of erosion control practices 
would aid in overcoming this part of the obstacle. However, 
additional research is needed before reliable cost and return 
estimates can be made for farmers. 
Apparently, many of the recommended erosion control prac­
tices are profitable to farm owners and operators because they 
have been adopted and maintained by an increasing number of 
operators. However, the extent of the profitability of the 
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practices needs to be ascertained through research. Research 
initiated by the Agricultural Research Service in cooperation 
with Iowa State in 1959 was designed to begin gathering in­
formation about the returns of erosion control practices 
under various combinations of production conditions. Con­
tinuation of that inquiry to obtain data under various 
weather conditions will result in information that can be 
used in an educational program. 
Additional research also is needed to determine the 
effects of erosion on changes in land values over time. 
Continuation of comparative statics research, such as that 
undertaken in this series, is one method of obtaining such 
information. A refinement in the 1957 analysis could be made 
by obtaining actual sale prices of farms in the sample and 
analyzing the effects of soil loss and changes in soil loss 
on the changes in the actual market value of farmland. 
After determination of the effects of various erosion 
control practices on annual farm incomes and changes in land 
values, incentive payments should be established for those 
practices not profitable for the individual operator. In­
formation about the profitability of erosion control prac­
tices also should influence the amount of incentive payments. 
Therefore, within the limits of the assumed goal, information 
about costs and returns of erosion control practices could : 
l) provide the basis for an educational program, 2) provide 
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the basis for an incentive payments program, and 3) aid farm 
planners to utilize effectively their flexibility in choosing 
practices to maximize the returns to individual operators. 
Many operators interviewed said need for immediate income 
was an obstacle to the adoption of the recommended rotations 
because of high real estate taxes. A variable tax rate based 
on the capability and use of land would relieve this obstacle. 
Also, it could be designed to provide an incentive for far­
mers to adopt erosion control practices, particularly high 
forage rotations. These results could be accomplished by 
basing real estate taxes on SOS land capability classes and 
computing deviations in tax rates according to under- or 
overutilization of the soil relative to its capability. 
The statistically significant farm characteristics of 
Soil Conservation District participation and ability to bor­
row funds for erosion control practices indicated that low 
soil loss was related to well financed and well managed farms. 
Any efforts to aid farmers adjust to more economical size 
units as well as improve the management of their units will 
result in lower soil loss in the area. Expansion of the Soil 
Conservation District program is needed to get participation 
in it by more farm operators and owners. Further research 
into factors responsible for participation in the program is 
needed to suggest methods of expanding it. 
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Obstacle of failure to see the need 
for recommended erosion control 
practice — custom and inertia 
The statistically significant characteristic of Soil 
Conservation District participation indicated that farm oper­
ators with erosion control plans had recognized the serious­
ness of the erosion control problem. The significance of 
recognition of the problem as a characteristic explaining 
soil loss further affirmed its importance. Consequently, 
remedial action is contingent upon the ability of farm oper­
ators and owners to see the need for erosion control prac­
tices. Additional research is needed to determine why some 
operators have vague and illogical reasons for opposing the 
practices. Additional interdisciplinary research by econ­
omists, sociologists, anthropologists and psychologists is 
necessary before detailed reasons and remedies can be 
specified for the obstacle. One method of obtaining this 
information might be with the use of depth interviews by a 
sociologist working with an economist when the next phase of 
the research in this series is undertaken. 
The statistically significant characteristic of recog­
nition of the seriousness of the problem suggested that any 
program which brought about this recognition will facilitate 
the adoption of erosion control practices. One such program 
which was being initiated in 1957 was the small watershed 
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approach. Some of the operators In the sample said that 
community pressure brought to bear on a few individuals fre­
quently resulted in their changing from an erosive to a non-
erosive system of farming in the watershed. However, much of 
the success of the watershed approach depends upon the number 
and effectiveness of its leaders in the community (4). Action 
agencies need to work through community leaders who have the 
resourcefulness and community status to bring the undertaking 
to a successful conclusion. A majority of the farm operators 
interviewed said they preferred that neighboring farmers 
provide the leadership for such things as conservation work 
days in preference to any one else, including action agency 
personnel. In some cases operators suggested co-leaders, one 
neighboring farmer and one representative of an action agency. 
Consequently, the watershed approach which utilizes community 
leadership can be expected to create awareness of the need 
for remedial action. Direct public assistance, under Public 
Law 566 or pooling arrangements in the Agricultural Conserva­
tion Program, appear to facilitate the watershed approach to 
erosion control. 
Obstacle of field and road layout 
The relationship of the obstacle of field and road layout 
suggested that further research is necessary to determine 
methods of modifying some erosion control practices. Farm 
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operators frequently stated that terraces would be acceptable 
if they were laid out in parallel fashion. Further research 
concerning the physical possibilities and economic feasibil­
ity of parallel terracing, and cut and fill terraces may pro­
vide information for educational programs which will help 
overcome this obstacle. An inquiry into the economics of 
land forming practices, undertaken by the Agricultural Re­
search Service and the Iowa Agricultural Experiment Station, 
will provide insight .to part of this problem. 
Another method of relieving the obstacle of field and 
road layout would be an educational program to inform land­
owners how to appraise and transfer small tracts of land which 
could be farmed on the contour more easily by neighboring 
farmers than by present owners. 
In 1957, the Crawford County Agricultural Conservation 
Program made incentive payments for the practice of changing 
fences to conform to the contour. This use of incentive pay­
ments might result in more erosion control than many other 
practices eligible for such payments in the area. The im­
portance of the obstacle of field and road layout underscores 
the need for extension of such payments in additional counties. 
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Other obstacles which were not-
statistically significant in 1957 
In addition to those obstacles which had a statistically 
significant effect on soil loss, 12 other obstacles were re­
ported by operators in the sample. The most frequently found 
obstacle which was not statistically significant, amount or 
kind of recommended practice, might be overcome in one of 
three ways. Remedial measures designed to educate owners and 
operators of the need for erosion control practices would help 
to overcome the obstacle for those unaware of the magnitude 
of the problem. A second remedial measure would consist of 
giving farm operators and owners as much flexibility as pos­
sible in selecting among alternative practices, particularly 
rotations and terraces. A refined method of farm planning, 
using the farmer's choice of practices and more complete 
information about the costs and returns of practices, would 
encompass a maximum amount of flexibility. A third method 
of alleviating the obstacle would be achieved by including in 
farm plans only the practices necessary to reduce soil loss 
to.5 tons per acre. 
Since the obstacle of insufficient roughage consuming 
livestock was important in 1949 and closely related to the 
obstacle of need for immediate income, operators reporting 
the obstacle in 1957 were asked to suggest possible remedies 
for overcoming it (Table 8.0) . The remedies suggested would 
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Table 80. Remedies to obstacle of amount and kind of 
livestock on farms reported by farm operators 
in the Ida-Monona Soil Association who considered 
it an obstacle in 1957 
Remedy Number 
Percent of 
51 operators 
reporting obstacle 
Purchase young calves to be 
roughage fed 14 
A price support program to 
remove some of the risk 
involved with livestock 14 
Wait until livestock prices drop 6 
Wait until money is accumulated 
to buy livestock 5 
More credit available for 
long term loans 4 
Creation of a market in the area 
for Grade A milk by some action 
agency 3 
Use a livestock share lease 3 
Other remedies 7 
27 
27 
12 
10 
6 
6 
14 
overcome the two basic parts of the income obstacle — the 
high costs of practices and the opportunity cost of adopting 
them. Suggested methods of overcoming high cash costs were 
gradual accumulation of roughage consuming livestock, avail­
ability of long-term livestock loans, and the use of live-
stock-crop share leases. Possible remedies for the oppor-
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tunity cost aspect of the obstacle were a price support 
program for livestock and creation of a better market for 
livestock products. 
Another obstacle which has persisted in importance over 
time is rental arrangement and lack of landowner's coopera­
tion. The 25 operators reporting this obstacle in 1957 were 
asked to suggest possible remedies for it. More than half of 
them said an educational program informing landlords of the 
need for erosion control would be the best method of overcom­
ing the obstacle (Table 81). Other suggested remedies dealt 
primarily with improvements in leases to assure sharing in 
equal proportions the costs and returns of erosion control 
practices over time. 
Since the obstacle of small size of farm was important 
in 1949, operators were asked to suggest remedies for it if 
the obstacle occurred on their farm in 1957 (Table 82) . Only 
ten operators recorded the obstacle in 1957 and half of them 
suggested part-time work off the farm as a method of sup­
plementing their farm income. Another suggested remedy called 
for operators to increase their business volume through ex­
panded livestock or crop enterprises. 
The remaining obstacles reported by relatively small 
numbers of farm operators would be alleviated in large 
measure by remedying the most important obstacles mentioned 
above. Research should be continued to analyze obstacles as 
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Table 81. Remedies to obstacle of rental arrangement and 
landlord's cooperation as reported by farm 
operators in the Ida-Monona Soil Association 
who considered this an obstacle in 1957 
Remedy Number 
Percent of 
25 operators 
reporting obstacle 
An educational program informing 
landlords of need for soil 
erosion control 
A lease that would provide for 
sharing of the costs of erosion 
control practices according to 
the benefits operator and the 
landlord receive 
A lease providing for tenure 
longer than one year 
A lease providing reimbursement 
to operator for unused portion 
of erosion control practices 
if he were to move 
Rent another farm 
A lease that would provide shar­
ing the costs of the erosion 
control practices by letting the 
landlord furnish materials and 
the operator furnish labor 
A crop share lease including 
extra rental rates for related 
improvements such as buildings 
for livestock 
A lease that would include 
adjustable cash or share rents 
for installing "soil building" 
rotations and practices 
13 
4 
4 
52 
20 
16 
16 
16 
12 
8 
8 
Other remedies 3 12 
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Table 82. Remedies to obstacle of size of farm as 
reported by farm operators in the Ida-Monona 
Soil Association who considered it an obstacle 
in 1957 
Remedy Number 
Percent of 
10 operators 
reporting obstacle 
Work off the farm part time to 
supplement the farm income 5 50 
Increase size of business 
through production of livestock 
on purchased feed 3 33 
Wait until capital is accumulated 
for a down payment on a larger 
farm 2 20 
Work off the farm full time to 
supplement the farm income 1 10 
Wait until additional land is 
available for renting 1 10 
Other remedies 2 20 
they vary in importance. 
Possible Methods of Overcoming Nonoperating 
Landowners' Obstacles to Erosion Control 
Further analysis is needed to determine which, if any, 
obstacles voiced by nonoperating landowners are statistically 
significant in explaining variations in soil loss. The find­
ings of this analysis, with respect to identifying these 
obstacles, were not as conclusive as might be desired from a 
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research viewpoint. Although not statistically significant, 
two obstacles did appear to be the most Important ones voiced 
by nonoperating landowners. Evidence of these obstacles were 
the frequency with which they were mentioned, the relatively 
high soil loss on farms where they occurred, statements made 
by tenants on the farms, and characteristics of nonoperating 
landowners which were statistically significant in explaining 
variations in soil loss on their farms. 
Obstacle of need for immediate Income 
Although the need for immediate income was not statis­
tically significant, several statistically significant char­
acteristics of nonoperating landowners substantiated the im­
portance of the obstacle. These characteristics were addi­
tional acres owned, need to borrow funds for erosion control 
practices, and the operator's obstacle of need for immediate 
income. 
Many of the remedial measures suggested for resolving 
the obstacle of need for immediate income for farm operators 
also could apply to nonoperating landowners. Inclusion of 
the costs of erosion control practices in real estate loans, 
additional consideration to economic factors in developing 
farm plans, research and education about the economic effects 
of erosion control practices, and consideration of the effects 
of other government programs on erosion control would help 
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owners alleviate the need for immediate income. 
Since some of the sample farms were tenant operated, part 
of the remedies to obstacles have to be differentiated from 
those remedies suggested for owner operators. Owners with 
relatively short planning horizons due to their advanced 
years require emphasis on either 1) erosion control prac­
tices which require small cash outlays and do not substan­
tially affect farm income, or 2) compensation provisions in 
leases to assure tenants that they will receive an adequate 
return on investments theymight make in erosion control prac­
tices. The former remedy should be considered in the farm 
planning process, while the latter requires emphasis on im­
provements in farm leases by action agencies. Model lease 
forms which include alternative types of compensation provi- . 
slons for unexhausted investments in erosion control practices 
need to be prepared. In turn, these should be made avail­
able to tenants and nonoperating landowners by action agencies 
who ere attempting to get erosion control practices adopted 
on tenant operated farms. 
In special cases more restrictive measures are required. 
On several tenant operated farms in the sample, the owner 
was so old that he was no longer capable of managing the 
business. On some of these farms, operators, with short 
planning horizons, were exploiting the land to the extent 
that economically irreversible damage had been done to the 
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land resource- In these cases it appeared that the public 
interest was jeopardized. Consequently, control measures by 
public institutions may be necessary to protect the public 
interest in privately owned land. Legislation which would 
establish upper limits on the allowable amount of erosion 
would prevent permanent damage. Additional research is needed 
to determine the extent of erosion which can be tolerated 
without unduly curtailing the freedom of individual land­
owners. Institutions for controlling land use to prevent the 
destruction of the public interest in privately owned land 
need further study. Some institutions which should be con­
sidered are real estate taxes, rural zoning with compensation 
provisions through grants in aid from the Federal government, 
and a specified minimum soil loss requirement to qualify farm 
operators for any form of agricultural payments from the Fed­
eral government. 
Obstacle of insufficient roughage 
consuming livestock 
Although not statistically significant, the obstacle of 
insufficient roughage consuming livestock was frequently men­
tioned by nonoperating owners of farms with soil losses which 
tended to be above the sample soil loss mean. Several methods 
were used to prevent this obstacle by some landowners in the 
sample. These success elements included both livestock-crop 
share leases and favorable rental rates to tenants for in-
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eluding relatively large amounts of forage in their rotations. 
An educational program by action agencies to inform owners 
and operators of methods of preparing livestock-crop share 
leases would aid other owners and operators to overcome the 
obstacle. Appreciation of the seriousness of the erosion 
control problem appears to be a prerequisite to get owners to 
provide incentives to tenants through differential rental 
rates for the production of forage. Also, programs which pro­
vide incentives for the adoption of high forage rotations 
through subsidy payments would help to overcome this obstacle. 
In addition, research and education programs to inform non-
operating landowners of the relative profitability of includ­
ing livestock in their farm plans will facilitate the adop­
tion of high forage rotations. 
Many remedial measures suggested for obstacles prevent­
ing the adoption of erosion control practices by operators 
also apply, with slight modifications, to owners. Flexibil­
ity in selection of erosion control practices is particularly 
important in finding combinations of practices upon which both 
operators and owners of tenant operated farms will agree. 
Since one of the statistically significant characteristics 
explaining soil loss on tenant operated farms was the chance 
of the owner owning the farm one year after the date of inter­
view, erosion control practices which require small cash out­
lays (contouring, strip cropping and contour listing) are 
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likely to be acceptable on tenant operated farms where the 
probability of continued ownership is low. 
Statistical tests indicated some farm characteristics, 
amenable to adaptation to other farm situations, were related 
to low soil loss farms. As a result, the first remedial 
hypothesis — if there are obstacles which have prevented the 
reduction of erosion losses to 5 tons per acre per year or 
less, then there are success elements on farms where erosion 
losses have been reduced which can be adapted to farms with 
high soil losses — was accepted. The nature of observed 
obstacles and characteristics on farms in the area indicated 
that the remedial measures suggested above would expedite the 
adoption of erosion control practices. Consequently, the 
second remedial hypothesis — if there are obstacles which 
have prevented a reduction of erosion losses to 5 tons per 
acre per year or less, then there are potential remedial 
measures dormant in the existential situation which can be 
developed to overcome these obstacles — was accepted. Final 
testing of these remedial measures must await their use and 
consequent effects on soil loss over time. 
An Integrated Program Encompassing Possible 
Approaches to Erosion Control 
In the previous sections, s number of potential measures 
have been suggested for particular obstacles which prevent 
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the adoption of erosion control practices. These remedies — 
primarily based on research, education and direct public 
assistance — represent parts of an integrated program. Such 
a program should be built on an economic framework which 
would direct it toward the alleviation of obstacles to soil 
erosion control. 
A framework for overcoming obstacles 
The central thesis of a program for overcoming obstacles 
should be based upon the association of costs and benefits in 
profit maximizing situations. From an economic viewpoint, 
this criteria should be used in determining areas of responsi­
bility for erosion control. Three such are a s are private 
individual, private group, and public responsibility. Within 
each of these areas, erosion control investments should be 
carried as far as is profitable for the decision making unit. 
Disassociation of costs and benefits may prevent optimum ero­
sion control investments and result in irrational land use. 
Disassociations may be temporal, spacial, or combinations of 
the two. 
The upper limit of the area of private individual re­
sponsibility is set by the level of intra-farm profitability. 
At this level, the firm is in equilibrium; that is, profits 
are maximized in the short run from limited resources. When 
the firm is in equilibrium, its investments in erosion control 
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measures will provide an economically justifiable level of 
erosion control. Since available resources vary among firms, 
the profitable amount of erosion control investment end asso­
ciated soil loss will vary also. On some farms this amount 
of erosion control investment may allow more erosion than is 
desired by society. 
Above the level of intra-farm profitability, there is an 
area of private group responsibility. In this area, invest­
ments may not be profitable for the individual firm because 
of inter-spatial disassociations of costs and benefits. So 
far as these costs and benefits can be associated through mem­
bership in a group of firms, this area of responsibility is a 
private one• The maximum erosion control investment in this 
area is set by the level of inter-farm profitability. When 
the resources of a group of firms are optimally combined and 
costs and returns are associated, probably a larger amount of 
erosion control investment is achieved than at the intra-farm 
profitability level. This area encompasses much of the activ­
ity of small watershed programs. 
Beyond the intra.-farm and inter-farm levels of profit­
ability of investment in erosion control practices may be an 
area of public responsibility. If the costs and returns of 
some erosion control investments are so dispersed over time 
and space that it is impossible to associate them, these in­
vestments must come from public funds if society desires them. 
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That is, after individual farm managers have made erosion 
control investments individually and as a group, it remains 
the responsibility of society to pay the cost of the addi­
tional erosion control practices that will reduce the loss of 
resource productivity to some publicly desired rate. That 
rate in the Ida-Monona Soil Association area has been assumed 
to be a soil loss of 5 tons per acre. 
Integration of possible approaches into 
a program for overcoming obstacles 
The alternative approach — research, education or direct 
public assistance — chosen to overcome obstacles must be 
initiated by public agencies. So far as educational programs 
based on research findings can facilitate the movement of 
private firms to the maximum level of private and group re­
sponsibility, the public will serve as a catalyst in bringing 
about a change from the status quo. Consequently, public 
support of research and education have indirect effects on 
alleviation of obstacles. However, the direct public assist­
ance alternative requires society to bear the responsibility 
for all the essential action. 
Within the public area of responsibility determination 
of the extent of private, group, and public levels of re­
sponsibility for erosion control investments is needed. The 
accumulation of large surpluses of agricultural commodities 
necessitates the examination of the presently held goal of 
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conserving all land resource productivity in an industry where 
a surplus of output exists. At the firm level, the need for 
this research has been expressed through the obstacle of need 
for immediate income. The necessary information to determine 
these areas of responsibility can be obtained through an 
analysis of the relative profitability of erosion control 
practices and through an estimate of the intertemporal demand 
for land resources. The latter also will represent a focal 
point not only for determining which remedial measures should 
be emphasized but also as a criteria for evaluating the ex­
pected complimentary or competitive effects of other federal 
programs. Also, research is needed concerning possible direct 
public action programs. These include variable real estate 
tax rates, rural zoning, qualifications for federal program 
benefits, and changes in the use of incentive payments. 
Several of the obstacles identified in this analysis can 
be relieved through research and educational programs. These 
would constitute indirect public action which would facilitate 
accomplishment of the maximum private levels of responsibil­
ity. At the private level of responsibility information about 
the profitability of erosion control practices will provide 
a basis for an educational program, an Improved method of 
farm planning, as well as a basis for determining which ero­
sion control practices belong within the private area of re­
sponsibility . 
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The obstacles of need for immediate income and amount or 
kind of recommended practice indicated that farm planning 
which considers economic, as well as physical factors, is 
needed. A computational service similar to the soil testing 
service available at Iowa State University of Science and 
Technology would help to overcome these obstacles. In addi­
tion to educating farmers about the relative profitability 
of practices individually or as parts of farm plans, public 
education, particularly directed toward nonoperating land­
owners, is necessary to make farm operators and owners aware 
of the need for erosion control practices. Alleviation of the 
obstacles of insufficient roughage consuming livestock and 
need for immediate income might be accomplished through-
greater educational emphasis on improving farm leases (par­
ticularly by adding compensation provisions) and by dissemin­
ating information relative to the profitability of livestock 
in farm plans. 
Measures to overcome obstacles which prevent the adoption 
of erosion control practices which appeared to fall within 
the group level of responsibility revolve around improvements 
in the small watershed program. Research into and education 
to overcome the obstacle of failure to see the need for recom­
mended practices can be expected to facilitate adoption of 
erosion control practices within the group level of responsi­
bility. Investigations of the optimum type and scale of 
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watershed organization also will facilitate the accomplish­
ment of this goal. 
Finally, additional research is needed to improve other 
indirect public efforts to get farmers to reduce soil loss to 
the maximum level of private responsibility. Research is 
needed to determine how farm operators and nonoperating land­
owners form their opinions of erosion control practices. Such 
information is prerequisite to alleviation of the obstacle 
of failure to see the need for recommended practices. Anal­
ysis of methods of making erosion control practices more 
practical will aid in overcoming the obstacle of field and 
road layout. 
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SUMMARY AND CONCLUSIONS 
The average soil loss on the sample of 138 farms in the 
Ida-Monona Soil Association of Western Iowa was estimated to 
be 14.1 tons per acre in 1957. The erosion control goals held 
by the operators of these farms would have resulted in an 
average soil loss of 11.7 tons per acre if they had been 
achieved. Since the average soil loss on the same sample of 
farms was estimated to be 21.1 and 19.5 tons per acre in 1949 
and 1952, respectively, substantial progress has been made 
toward adopting erosion control practices in accordance with 
the public goal. The public go el, 5 tons per acre per year, 
was still substantially below both the observed soil loss and 
operators' erosion control goals. In view of farmers' goals 
in 1949 and 19 52 which would have resulted in 16.4 and 16.7 
tons of soil loss on the average, these goals had moved toward 
the public goal between 19 52 and 1957. 
Although the public erosion control goal of 5 tons per 
acre per year did not change during the time span covered by 
the studies, 1949 to 1957, the necessary erosion control prac­
tices for achievement of the goal were estimated to have 
changed as a result of agronomic research. Mechanical prac­
tices plans for the sample farms included more terraces and 
a substantially higher proportion of row crops in 1957 than 
1949. There was little change in the high forage rotation 
plans with respect to supplemental practices and percentage of 
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land in row crops in 1957 relative to 1949. The need for re­
vision of erosion control plans used in this series of in­
vestigations of obstacles in Western lows indicated that other 
erosion control plans for farms in the area were outdated in 
1957, also. Revision of erosion control plans for farms in 
the sample indicated that combinations of mechanical practices 
would enable operators on the sample farms to follow rota­
tions which contained approximately the same proportion of row 
crops as was on farms in 1957. Therefore, revision of ero­
sion control plans in the area appeared to be one method of 
making the erosion control plans more acceptable to farm oper­
ators and nonoperating landowners. 
Numerous factors associated with soil loss and changes 
in soil loss were observed on the sample farms. These factors 
included selected farm characteristics, erosion control prac­
tices adopted, reactions of the operators to additional prac­
tices, reasons for objecting to additional erosion control 
practices given by farm operators, changes in obstacles over 
time and changes in characteristics on farms over time. 
Several characteristics of farms in the sample appeared 
to have affected erosion rates. Although the most frequently 
occurring tenure group was owner operators, the average soil 
loss on farms operated by part owners was lowest of all tenure 
groups. The average size of farms in the sample was 172 
acres, but the average acreage for all land operated was 214 
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acres per operator. The only trend between size of farm and 
soil loss occurred on farms over 860 acres where soil loss 
appeared to decrease with increasing farm size. Soil loss 
means varied among age classes of operators and there appeared 
to be a relationship of decreasing soil loss with increasing 
age after 55 years. The average soil loss was lower on types 
of farms where large amounts of roughage consuming livestock 
were present. Only 47 operators participated in the Soil Bank 
and only 54 operators completed practices in the Agricultural 
Conservation Program in 1957. The Soil Conservation District 
program resulted in successive decreases in average soil loss 
as operators in the sample participated more fully in the 
program. 
Erosion control practices on the sample farms were ob­
served in 1957. The practices of grass waterways and contour­
ing were found more frequently than any others. Also, oper­
ators' reactions to additional practices recommended in two 
erosion control plans were obtained on each farm. Farm oper­
ators interviewed objected most frequently to high forage 
rotations and terracing. In spite of these objections to 
practices which would reduce soil losses substantially below 
the sample mean, a trend was observed in the percent of land 
use allocated to forage production between 1949 and 1957. Al­
though the land use on particular fields within farms was not 
followed as recommended, the percent of land use in row crops 
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was approximately the same as recommended in Plan I in 1957. 
However, terraces were not observed on sample farms to the 
extent they were recommended in conjunction with the rotations 
in Plan I. 
Farm operators gave numerous reasons for objecting to 
erosion control practices. Amount or kind of recommended 
practice, and need for immediate income were the two most fre­
quently reported obstacles. Soil loss was higher, on the 
average, on farms with obstacles of either insufficient rough­
age consuming livestock or custom and inertia than on farms 
with other obstacles-
Since similar information was obtained for the sample 
farms in 1949 and 1952, comparisons were made between changes 
both in obstacles and farm characteristics, and changes in 
soil loss. Five obstacles. which were found to be important 
in 1949, were analyzed to determine the effect of changes in 
each obstacle on changes in soil loss. Of the four possible 
changes in obstacles over time, farms where the obstacle never 
had been present and those where the obstacles had been 
present consistently, had the lowest and highest average soil 
losses, respectively. Although more than 50 percent of the 
operators of sample farms had been operating their businesses 
since 1949, there appeared to be little relationship between 
length of operation and soil loss. Between 1949 and 1957 
both the number of owner operators and average size of farms 
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in the sample increased while soil loss decreased, on the 
average. For the sample as a whole there was a trend toward 
adoption of more erosion control practices. The increase in 
grass waterways and terracing was the greatest in percentage 
terms. The recommendation of more terraces and commercial 
fertilizer in 3.957 and 1949 resulted in a slightly larger per­
centage of farm operators objecting to the practices. How­
ever, contouring had become more readily accepted by 1957. 
Two exogeneous factors which affected farmers' reactions to 
erosion control practices were the price level and the 
weather. Operators' reactions to erosion control practices 
in 1957 partially reflect ed the decrease in parity ratio 
from 100 in 1949 to 82 in 1957, as well as the relatively 
small amounts of precipitation from 1955 to 1957. 
Statistical tests and analysis of groups of homogeneous 
farms with respect to selective characteristics were used in 
explaining which factors were primarily responsible for soil 
loss and changes in soil loss. Farm characteristics were 
examined on farms where the most important obstacles were 
present. Both farm characteristics and obstacles preventing 
erosion control practice adoption were examined to determine 
success and failure elements which determined the level of 
erosion in 1957 as well as changes in erosion ratings between 
1949 and 1957. 
Although several statistical procedures were used, the 
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most applicable appeared to have been multi-variable linear 
regression. Soil loss was regressed on operators' obstacles 
in one model and on farm characteristics in another. The 
first model indicated that topography plus the obstacles of 
need for immediate income, failure to see the need for recom­
mended practice — custom and inertia, and field and road lay­
out explained a statistically significant amount of variation 
in erosion ratings. The other regression model in which soil 
loss was regressed on farm characteristics also explained a 
significant amount of variation in soil loss. In this re­
gression equation the independent variables of topography, 
Soil Conservation District participation, operator's evalua­
tion of the seriousness of the erosion problem, days of off-
farm work, and ability to borrow funds for erosion control 
practices were statistically significant. 
F arms on which the most important obstacles were present 
were examined in an effort to determine reasons for the 
existence of the obstacles. The obstacle of need for imme­
diate income occurred on farms due to either the high cash 
expense of adopting erosion control practices or the income 
operators expected to have to forego in order to reduce ero­
sion to the public goal. One method of preventing this 
obstacle was by supplementing the farm income with off-farm 
work. Farmers who did not work off the farm had a higher 
average soil loss than those who did. There was no differ­
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ence between the proportion pf operators with debts or aver­
age amounts of indebtedness for those operators with the 
obstacle as opposed to those without it. 
Operators' estimates of the effects of erosion control 
plans on their gross farm income reflected the opportunity 
costs aspect of the obstacle of need for immediate income. 
While a larger percent of operators were more pessimistic 
about Plan II than Plan I, there was a relatively large number 
who lacked sufficient information to make an estimate of the 
expected consequences of either plan. The lack of information 
about costs and returns of erosion control practices appeared 
to be more pronounced with respect to costs of the practices. 
More than 50 percent of the operators refused to estimate the 
cost of any part of the mechanical practices plan. Although 
their explicit information was limited, operators rated ero­
sion control practices relatively low as either their first 
or second best investment preference. Self rationing of 
capital prevented most of the operators who needed to borrow 
funds for erosion control practices from doing so. Most fre­
quently mentioned as a reason for a lack of willingness to 
borrow was uncertainty of income from erosion control prac­
tices. In addition to being pessimistic about the effect of 
erosion control practices on annual farm income, many owner 
operators thought investments in these practices would not 
increase the value of their farms. Analysis of the relation­
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ship between changes in land values and changes in soil loss 
plus the 1957 level of erosion was accomplished by multi-
variable linear regression. For observations on the sub-
sample of farms, the regression equation indicated that the 
above mentioned variables did not explain a statistically sig­
nificant amount of variation in changes in land values . 
The obstacle of failure to see the need for erosion con­
trol practices — custom and inertia prevented the adoption 
of many erosion control practices. Evidence of this obstacle 
were farmers' statements that many of the recommended prac­
tices were either not wanted or needed. Others said they 
preferred not to change their established methods of farming. 
Although not statistically significant, the obstacle of 
amount or kind of recommended practice was the obstacle men­
tioned most frequently by farm operators in 1957. Operators 
objected to practices on this basis for one of three reasons. 
These were : l) failure of operators to see the need for ero­
sion control practices which would reduce soil loss to the 
public goal, 2) preference for another combination or kind 
of erosion control practice which would reduce erosion to 
the public goal and 3) recommendation of more erosion control 
practices than necessary to reduce soil loss to 5 tons per 
acre. 
The obstacle of insufficient roughage consuming livestock 
was the most frequently mentioned one in 1949 and was reported 
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on 51 farms in 1957. During the most recent interview, oper­
ators objected to the livestock necessary to utilize forage 
produced in the erosion control practices because they did 
not desire or felt to be too risky the kind of necessary live­
stock. The most frequently mentioned enterprises given first 
choice as work preferences were hog and cattle feeding. 
Preference for finishing cattle with feed grains rather than 
with large amounts of roughage were evidenced by operators' 
objections to that type of livestock enterprise on many farms. 
Substantially more roughage consuming livestock was needed on 
farms in the area if the forage produced in erosion control 
plans were to have been used on farms. 
The obstacle of rental arrangement and lack of land­
owners' cooperation was mentioned by 49 tenants in 1949 and 
25 in 1957. Tenants said failure of landowners to see the 
need for erosion control practices and the lack of compensa­
tion provisions in leases were responsible for the obstacle. 
The importance of the latter was seen by the relatively high 
average soil loss on farms where the operator said there was 
less than a 90 percent subjective probability of being on the 
farm one or five years after 1957. 
The obstacle of field and road layout appeared to have 
increased in importance as terracing and contouring became 
more widely recommended in the area. Other obstacles men­
tioned by farm operators appeared to have been closely related 
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to the obstacles mentioned above. 
Statistical techniques were used in an attempt to detect 
success and failure elements causing changes in soil loss on 
the sample of farms between 1949 and 1957. The lack of deter­
mination of logical and statistically significant relation­
ships between changes in obstacles and changes in soil losses 
indicated that additional data and further analysis of the 
relationships are needed. As a result of failure to detect 
statistically significant relationships between changes in 
obstacles and changes in soil loss, these relationships were 
examined by analyzing farms grouped by changes in soil loss. 
Reasons for the increase in soil loss above 5 tons per 
acre on 18 farms appeared to have been failure to recognize 
the erosion problem and the need for immediate income. These 
farms also were characterized by their relatively small size 
and the lack of operators' ability to both borrow funds for 
establish erosion control practices. On 13 farms where the 
1957 soil losses were above the sample mean and where erosion 
losses had not changed more than 5 tons per acre between 1949 
and 1957, the lack of ability to borrow funds and presence 
of the obstacle of need for immediate income indicated lack 
of financial resources was the most important problem. 
Farms without effective obstacles in 1957 were char­
acterized by relatively high average Soil Conservation Dis­
trict participation, operator's awareness of the problem, and 
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businesses typical of average farms in the sample with respect 
to size and financing. The natural erosion problem was con­
siderably less on 27 farms where soil losses less than 5 tons 
per acre in 1957. Their relatively low erosion ratings also 
were explained by Soil Conservation District participation, 
ability to borrow funds, and large businesses with respect 
to acres farmed per operator and animal units per farm com­
pared with the entire sample. The 2.0 farms with relatively 
large natural erosion hazards but where soil losses were below 
the sample mean had several distinguishing characteristics. 
Soil Conservation District participation, awareness of the 
problem and slightly larger than average farm businesses 
were characteristics of this group. 
The influence of nonoperating landowners' obstacles and 
characteristics on soil loss on tenant operated farms were 
analyzed likewise. In addition to statistical tests, occur­
rence of obstacles and characteristics of tenant operated 
farms were analyzed in an attempt to diagnose success and 
failure elements influencing soil loss. 
Insights were gained into both success and failure 
elements through the use of several multi-variable linear 
regression models. Of the most frequently occurring ob­
stacles, 1) amount or kind of recommended practice, 2) need 
for -immediate income, 3) failure to see the need for recom­
mended practice and 4) insufficient roughage consuming live-
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stock, the second and fourth obstacles appeared to be most 
closely related to soil loss in a statistical sense. These 
two obstacles occurred most frequently in connection with 
Rotation II. 'That rotation was the practice most frequently 
objected to by nonoperating landowners. Terracing was dis­
liked by two-third of the owners interviewed. When owners' 
obstacles plus topography were used as independent variables 
on which soil loss was regressed, a statistically significant 
amount of variation in erosion rates was explained. Although 
the obstacles of insufficient roughage consuming livestock 
and need for immediate income appeared to be the most impor­
tant variables, they were not statistically significant at 
the 95 percent level of probability. Since those obstacles 
best explained variations in soil loss, they were considered 
to have been the most pressing obstacles for which remedial 
measures were needed. 
Another multi-variable linear regression equation was 
calculated with soil loss regressed on selected farm char­
acteristics. These characteristics explained a significant 
amount of variation in soil loss on tenant operated farms. 
The independent variables with statistically significant 
sample regression coefficients were topographic index, 
chances of owning farm one year after date of interview, age 
of owner and ability of the owner to borrow funds for erosion 
control practices. 
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The need for Immediate income was an obstacle due to 
nonoperating landowners' expectations of low returns from 
erosion control practices relative to the expenses involved. 
Their expectations of costs and returns of the erosion control 
plans appeared to be more important than their debt position 
in determining the obstacle. Analysis of landowners' esti­
mates of changes in gross income as a result of the proposed 
erosion control plans showed a large proportion of them had 
no idea of the effects of the plans while another large group 
felt that their gross income would either be unchanged or de­
creased as a result of the plans. Nonoperating landowners 
were more doubtful about the profitability of high forage 
rotation plans than mechanical practices plans. Examination 
of cost estimates made by owners of tenant operated farms 
showed that two-thirds of them had no estimate of the expected 
costs of the plans. Approximately 50 percent of the owners 
said they would have to borrow funds to adopt the erosion 
control practices and 25 percent of the owners interviewed 
said they would not be willing to do so- Internal capital 
rationing was cited as the most important reason for this lack 
of willingness to borrow. 
Since type or amount of recommended practice was the 
most frequently mentioned obstacle by nonoperating landowners, 
reasons for the obstacle were analyzed. The obstacle occurred 
in connection with Rotation I, primarily because of owners' 
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dislike for corn several years in succession in the recom­
mended rotation. Terraces were objected to on the basis of 
the number of terraces recommended. The obstacle was cited 
in connection with Rotation II because some owners felt high 
forage rotations would not control erosion.. Another group 
objected to the rotation because it did not contain enough 
corn. 
Failure to see the need for recommended erosion control 
practice was evident in statements made by some landowners. 
Those who failed to see the need for action had substantially 
higher soil losses than on other tenant operated farms in the 
sample. Specific erosion control practices were objected to 
by nonoperating landowners either because they felt they were 
not needed to control erosion or because the owners did not 
want them. In many cases the reasons given appeared to be 
illogical in light of experiences of oiher farm owners in the 
area. 
The obstacle of rental arrangement and lack of tenant1s 
cooperation was frequently related to the obstacle of insuffi­
cient roughage consuming livestock. Although soil loss, on 
the average, deviated only slightly by types of leases, the 
lack of livestock and provisions in the rental arrangement 
for increasing the number of roughage consuming livestock 
were often cited as reasons erosion control practices could 
not be adopted. The lack of awareness of the problem on the 
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part of tenants was another factor responsible for this ob­
stacle. 
The interrelationships between tenants' obstacles and 
landowners' obstacles were examined also. The obstacle of 
need for immediate income was about equally frequently found 
among owners compared with operators in the sample. On the 
average, soil loss tended to be higher on tenant operated 
farms. Owners of them were less aware of the seriousness of 
the erosion control problem and somewhat more able to borrow 
funds for erosion control practices than operators of farms 
in the entire sample, 
Several groups of tenant operated farms where the erosion 
control problem had been relieved were examined in an attempt 
to diagnose success elements operating on those farms. For 
farms with soil loss below the sample mean, recognition of 
the problem and alleviation of the obstacle of need for imme­
diate income were important characteristics. In addition, on 
some of these farms the rotation hazard was relatively less 
severe than it was on the average for the entire group of 
tenant operated farms. 
As a result of the findings of this inquiry, several 
possible approaches to erosion control were suggested. These 
were included in a proposed program for overcoming obstacles 
at the private, group, and public levels of responsibility for 
erosion control. Although further study of the assumed soil 
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loss goal was recommended, several remedial measures were 
suggested which could be based on the three alternative 
approaches of research, education, or direct public assist­
ance . Regardless of the level of responsibility, use of any 
of these alternative approaches will necessitate public 
action. However, the action suggested varied from public 
measures as a catalyst, to the assumption by society of all 
responsibility for the necessary erosion control investment. 
Within the public level of responsibility, research was 
suggested to reexamine the erosion control goal and to deter­
mine other areas of responsibility. These research results 
also were suggested as a focal point for evaluating the rela­
tive complementarity of other proposed federal agricultural 
programs. Although the resulting action would not necessarily 
fall within the public level of responsibility, the public 
as a catalyst needs to undertake research in several other 
areas. Additional research and use of incentive payments for 
establishment of erosion control practices were suggested as 
methods of overcoming the obstacle of need for immediate in­
come. Other suggested inquiries included an analysis of how 
farmers arrive at their opinions of erosion control practices, 
an investigation of more practical practices to fit existing 
field and road boundaries, and an inquiry into possible in­
stitutions for protecting the public interest in privately 
owned land. 
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Several educational programs were recommended to facil­
itate maximum erosion control investments at.the group and 
private levels of responsibility. An educational program 
based on research findings concerning optimum watershed scale 
and organization were suggested as a method of overcoming the 
obstacle of failure to see the need. Also, this obstacle 
would be relieved somewhat by an educational program to inform 
farmers, particularly nonoperating landowners, of the serious­
ness of the erosion control problem. An educational program 
promoting crop-livestock share leases with compensation pro­
visions and showing the profitability of livestock in farm 
businesses is likely to aid farm operators to overcome the 
obstacles of need for immediate income, of rental arrangement 
and lack of landowner1s cooperation, and of insufficient 
roughage consuming livestock. 
The need for additional research, particularly concern­
ing costs and returns of erosion control practices (both 
their effects on annual cash incomes end on land values) was 
emphasized. Also, a refined method of farm planning using 
electronic computers was suggested as a method of overcoming • 
several obstacles which prevented the adoption of erosion 
control practices. 
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Appendix A. Possible Reasons and Remedies for 
Hypothesized Obstacles 
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A. Possible reasons (indicated by letters) for hypothesized 
obstacles (indicated by numerals) 
1. Insufficient roughage consuming livestock 
a. More livestock and different kinds of livestock 
would be required if erosion control plans were 
followed, but.prices are too high to buy them. 
b. More livestock and different kinds of livestock 
would be required if erosion control plans were 
followed, and the funds were not available to 
buy them. 
c• The kind of livestock needed would not be desired. 
d. The change in livestock enterprises would neces­
sitate too much additional operating expense. 
e. The kind of livestock needed would be too risky. 
2. The rental arrangement and the lack of landlord's 
cooperation. 
a. Landlord objects, to soil erosion control practices 
in any form. 
b. Landlord would object to the amount of corn he 
would receive under a crop-share lease. 
c. Landlord probably would not permit the use of some 
of the practices but he had not been asked. 
d. Landlord does not make other investments in the 
farm. 
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e. Tenant cannot propose an erosion control program 
to his landlord because the landlord might make 
him move. 
f. Landlord would not agree to the practices under 
the existing lease. 
g. A livestock lease would be needed but such leases 
are not desired by the owner or tenant. 
h. The^present rental arrangement does not provide 
for.long enough tenure. 
1. Too much cash rent would have to be paid for hay 
and pasture under a crop-share lease. 
j. A cash lease would be needed but such leases are 
not desired by the owner or tenant. 
k. The length of tenure is too uncertain to adopt 
soil erosion control practices. 
1. The present cash lease necessitates heavy cropping 
to meet rent payments. 
m. Obstacles, similar to those hypothesized for farm 
operators, prevent landowners from reducing soil 
losses on their farms. 
The size of farm 
a. If a soil erosion control plan were to be followed 
additional land, which cannot be found in the 
community, would need to be rented. 
b. If a soil erosion control plan were to be followed 
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it would be necessary to purchase more land which 
is not available. 
It would be necessary to sell some acreage in 
order to follow a soil erosion control plan and 
the owner does not care to sell. 
If an erosion control plan were to be followed, 
it would be necessary to rent out some land and 
the operator does not care to do so. 
Present land prices are too high to purchase the 
necessary additional acreage for a soil erosion 
control plan. 
The high rent which would need to be paid in order 
to rent additional acreage for the adoption of an 
erosion control plan would not make that procedure 
profitable. 
Limited credit prevents borrowing funds to pur­
chase additional land. 
Limited savings are not sufficient to make a down 
payment on the acreage needed to follow a farm 
plan. 
Land is a poor investment now and consequently 
the operator is not interested in purchasing 
additional land which would enable him to follow 
a soil erosion control plan. 
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The need for Immediate income 
a. Farm living expenses and debts need to be paid 
before attempting to start any erosion control 
practices. 
b. The cost of carrying out the erosion control prac­
tices could be met but equity in the farm would 
be reduced too low. 
c. The cost of carrying out some of the erosion con­
trol practices is too high. 
d. The operating expenses and outlays for purchasing 
more cattle would be too great in relation to the 
income from the farm. 
e. Income from a rented farm is not large enough to 
cover the cost of starting erosion control prac­
tices. 
The pride change expected 
a. Price supports are at levels which would make it 
unprofitable to adopt an erosion control system. 
b. The acreage control imposed by government price 
support programs make It impossible to adopt an 
erosion control program. 
c. The relative prices of some farm commodities are 
higher so that the products raised in a soil ero­
sion control plan of farming would not return the 
greatest income to the farm. 
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d. Prices of farm products are too uncertain to war­
rant the investment required for a soil erosion 
control plan. 
e. The low purchasing power of the dollar makes it 
appear wise to save money as cash and invest it 
later. 
The lack of adequate machinery and power 
a. The type of machinery used in the present operation 
would not be adequate under the proposed change. 
b. The amount of machinery necessary to operate the 
farm under a soil erosion control plan would be 
considerably greater than now used. 
c. The proper type of machinery necessary for an ero­
sion control plan is not available. 
d. The price of additional machinery needed for the 
erosion control plan are too high to warrant their 
purchase. 
e. Custom operators are not available to perform 
specific types of work needed for the erosion con­
trol plan. 
f. The type of machinery necessary to operate the 
business under an erosion control plan is too dif­
ficult to operate. 
The field and road layout 
a. Changing the fencing would be difficult and the 
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operator Is not interested in going to that much 
trouble to adopt the erosion control plan. 
b. The operator is not interested in trading fields 
to acquire boundaries necessary for following a 
soil erosion control plan. 
e. The cost of reorganizing the fields would be too 
great to warrant the investment. 
d. Landlord relations do not permit changing field 
boundaries. 
e. Neighboring farmers would not cooperate in chang­
ing their boundaries also. 
f. The administrative difficulties of changing the 
field boundaries would be too great to make such 
a change advisable. 
8. Short expectancy of tenure 
a. The benefits from erosion control would not be 
realized because there are possibilities of mov­
ing to another farm next year. 
b. A new operator will take over when the deceased 
landlord's estate is settled. 
c. The farm is rented for one year only and future 
tenure is uncertain. 
d. The landlord plans to sell the farm and a new 
operator will take over. 
e. The farm is up for sale and erosion control in­
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vestment will not increase its selling price. 
f. Retirement is planned in a few more years. 
f. Old age would not make it worth while to adopt an 
erosion control plan. 
Risk and uncertainty 
The risk and uncertainty of one of the following 
make a shift to a conservation plan inadvisable: 
a. Relative price changes. 
b. Costs. 
c. Weather. 
d. Return on investment. 
e. Using credit. 
f. Income. 
The lack of adequate buildings 
a. The kind of buildings on the farm would not be 
satisfactory for an erosion control type of 
farming. 
b. The amount of buildings on the present farm are 
not sufficient for those needed in an erosion 
control system of farming. 
c. The landlord would not be interested in providing 
the necessary building facilities for an erosion 
control system of farming, 
d. The present length of tenure makes an investment 
in additional buildings unwise. 
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e. Present construction costs are too high to build 
additional facilities for livestock. 
f. Credit is not available for increasing the build­
ing capacity. 
g. The present and expected prices for livestock 
products do not make it appear wise to invest in 
additional buildings. 
11. Custom and inertia 
a. The operator wants to see the practices used in 
the community before trying them. 
b. The operator agrees that the practices are desir­
able, but does not have time to install them. 
12. The lack of an adequate labor supply 
a. The family labor supply can not furnish enough 
labor for the erosion control plan. 
b. The hired labor required by the erosion control 
plan is not available. 
c. Wage rates for hired labor are too high to make 
a change in farm plans profitable. 
d. The operator expects a decline in wages which 
would make it advisable to wait until some time 
in the future to hire the additional labor,the 
erosion control plan requires. 
e. There would be an excess of family labor unem­
ployed if the present farm plan were changed to 
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the erosion control plan. 
f. The expected increase in family labor in the future 
would make it advisable to wait until it is avail­
able to change farming plans. 
13. The lack of cooperation of neighboring farmers 
a. The operator cannot get along with his neighbors 
and consequently can not get the cooperation which 
would be required for him to have an effective 
erosion control program. 
b. There are few, if any, joint practices in the 
neighborhood and consequently, a change to a con­
servation plan which would require the neighbor's 
cooperation would be impossible. 
c. Since the neighbors are not interested in soil 
erosion control, they would not help the operator 
in his attempts to control erosion. 
d. The operator does not believe that off-site 
damages are important and so would not be con­
cerned with them in attempting to control erosion. 
e. Neighboring farmers have obstacles to the control 
of erosion on their farms and therefore would be 
unable to cooperate with the operator In his 
attempts to control erosion. 
14. The ability to shift the erosion losses 
a. The erosion losses are a loss to the landlord and 
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the tenant feels he need not be concerned about 
them. 
b. Soil erosion does not affect the sale value of the 
farm and consequently the owner is not interested 
in preventing it. 
c. The operator is not concerned about the erosion 
loss on his neighbor's farm and so sees no need 
for controlling water runoff. 
d. The present rental•arrangement requires that an 
exploitive type of farming system be followed. 
e. Rents are too high to decrease the corn acreage 
to that required for the soil erosion control plan. 
f. Since the operator does not receive cash payment 
for stopping the erosion loss, he feels it is not 
profitable for him to do so. 
15. The amount and kind of recommended practices 
a. Not as many practices are needed as are recom­
mended-
b. Not as many practices are wanted as are recom­
mended. 
16. Failure to see the need for recommended practice. 
a. Érosion control, achieved by shifting to a more 
extensive type of farming, is not considered 
important enough to prompt farm operators to 
gain control of more land. 
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b. Erosion control considerations were not included 
when the operator incurred his mortgage indebted­
ness or planned the cash outlays for operating 
and living expenses. 
e• Erosion control practices are not desired by the 
operator. 
17. The lack of availability of credit 
a. There is a lack of credit. 
b. There is a lack of a source of credit. 
B. Possible remedies (indicated by letters) for hypothesized 
obstacles (indicated by numerals) 
1. Insufficient roughage consuming livestock 
a. A government program to reduce risk and uncertain­
ty of producing forage crops similar to price sup­
port programs for intertilled crops is needed. 
b. A program to educate farm operators about the 
profitability and erosion control of forage pro­
duction is needed. 
2. Rental arrangement and lack of landowners' cooperation 
a. Provisions for sharing costs in equal proportions 
to returns by tenant and landowner are needed in 
leasing agreements. 
b. Provisions in leases to compensate tenants for 
unused practice benefits are needed. 
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The need for immediate income 
a. Amortization of farm real estate loans over a 
longer period (20 to 40 years) than is now being 
done would be helpful. 
b. Adoption of erosion control practices slowly over 
time would relieve the problem. 
c. An increase in farm income through an increase in 
the volume of production is needed. 
d. Supplemental income with off-farm work would re­
lieve the problem. 
Short expectancy of tenure 
a. Assurance that investments in land could be re­
covered through either an increase in production 
or an Increase in the selling price of the farm 
would overcome the obstacle. 
b. Legislation to clarify tenants' rights to com­
pensation upon termination of the lease for the 
unexhausted improvements made by the tenant would 
aid operators overcome the problem. 
The lack of cooperation of neighboring farmers 
a. Assurance of allocation of costs in equal propor­
tions with benefits for off-site damages is 
needed. 
b. More emphasis on the watershed approach to ero­
sion control would help to overcome the obstacle. 
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The influence of custom and Inertia 
a. Use of power of taxation by the state or police 
power by Soil Conservation Districts is necessary. 
b. Additional leaders in the community who urge'the 
adoption of erosion control practices would help 
to remedy the problem. 
Factors influencing several obstacles 
a. Information about costs and benefits of specific 
practices of erosion control is needed. 
b. A change in the method and frequency of present­
ing remedial measures by action agencies would 
facilitate the adoption of erosion control prac­
tices. 
c. Knowledge of the gravity of the situation and its 
effects in the future would stimulate farm oper­
ators to take action. 
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Appendix B. Schedules Used in Obtaining Information 
from Farm Operators and 
Nonoperating Landowners 
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OPERATOR SCHEDULE 
Enumerator Budget Bureau No. 40—57117 
Date_ Approval Expires lO—30—57 
Field Form No. 1—1957 Farm Number 
C ounty 
Economics of Conservation 
Farm Economics Research Division, U.S.D.A. and 
Iowa Agricultural Experiment Station 
Project 1094 
I. Introduction 
1. Is soil erosion a problem on this farm? Yes , No . 2. IF YES, 
Do you consider soil erosion a (a)major problem 1 (b ) somewhat of a 
problem , (c)problem but needs no action , [d)no problem . 
3. If another farmer were to farm this place, how would you advise him to 
handle the land? , 
4- How many acres of corn would you recommend him to have each year? 
5. How much nitrogen fertilizer would you recommend per acre for corn? 
lbs. of N. 
6. How many acres of meadow and permanent pasture? . 
7. How many and what kinds of livestock? (a)Hogs , (b)Dairy cows 
, (c)Beef cows , (d)Feeder cattle , (e)Sheep 
, (f )Poultry . 
8. Would he need to do anything about gullying? Yes , No . IF YES, 
What practices and on how much? 
Practice 
9. Contouring acres 
10. Terraces (a) acres, (b) miles 
11. Waterways (a) acres source, (b) miles 
12. Earthen Dams number 
13. Concrete Structures number 
14. Would the farm be large enough for him to earn an adeouate income ? Yes 
No . 
IT . General Information 
15. What year were you born? (a) ; (age of operator (b) ). 
16. How many acres do you farm? . 17. (a)Acres owned? ; 
(b)Acres rented? . 
18. How many acres in this farm (farm with main buildings on it)? . 
(Check with acres in conservation plan). 
19-.(a)How many acres of this farm do you own? ; (b)Acres of this farm 
rented? . 
20. From how many landowners do you rent? . 21. How many acres do 
you own that you do not farm? _. 
22. VJhat year did you start operating this farm? . /Years operated 
this farm? 
23. IF LESS THAN 5 Y3aRS, How many operators farmed it in the last 5 years? 
24. Did they own the farm? Yes , No , Both 
2 
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25- Has the size of the operating unit changed in the last five years? 
Yes , No_ Uncertain . 
26. IF YESj Complete the following: 
Acres Year 
a. Bought 
b. Sold 
c. Rented in 
d. Rented out 
111. Land Use 
I would like to get the size of your fields, your rotations (circle 1957 crop), 
and practices used on the fields shown in this flight photo. 
Write in and locate following practices on above map: 
Manure, Terraces, Waterways, Contour listing, Strip crop, Seeding steep slopes, 
Fertilizer, Earthen dams, Concrete structures, Contouring, Field strip, Gully 
treatment, Residue utilization,' Acreage reserve or Conservation reserve of the 
Soil Bank (indicate type of cover). 
27. Do you have any acreage in the Conservation Reserve of the Soil Bank? 
Yes , No . 28. IF YES, For how many years is it signed up? . 
29. Have you changed the field boundaries in the last five years? Yes 
No . 
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30. IF YES, Why?i| (a)L "ought has changed rotations and field boundaries^  
(b)Fields enlarged for easier operation of machinery , (c)To make 
contouring pibssiblt • , (d)To handle more livestock , (e)Others 
( specify) s 
IV, Goals 
31. Do you feel you shouli be using any of the following practices that you 
are not using now, or are using partially? Yes , No . IF YES, 
Which practices and 011 what fields? 
Practice 
: Size of Field or 
Field No. of Practices 
When expect 
to start 
Reason for not 
using now 
Manure 
Terraces 
Waterways 
Contour listing 
Strip crop 
Seed steep slopes 
Fertilizer 
Earth Dams 
Concrete Structures 
Contouring 
Field strip 
Gully treatment 
Residue utilization 
Soil Bank (Ac. Res.) 
Soil Bank (Cons. Res.) 
Possible Catégories for #31 and #32 
a. Livestock d. Size of farm g. Layout of farm 3. Custom 
b. Machinery e. Mortgage and need income h. Short tenure k. Labor 1 
c. Rental agreement f. Prices i. Amount of risk 1. Credit 
32. IF RECOMiIENDATIONS DIFFER FROM PLANS, Why do you recommend practices that 
you do not plan to follow yourself? 
V. Practices 
33. Do you remove straw from your grain fields? Yes , No . 
34. Do you burn your corn stalks? Yes , No . 
35. Do you turn under green manure? Yes , No . 
36. Do you cut clover in your oat stubble for hay? Yes , No . 
37. Do you pasture oat stubble in the fall? Yes , No . 
3-8j(a)Do you plant up and down hill? ___, (b)across the slopes in straight 
rows? , (c)or on the contour? . 
39. Do you plow for corn in the fall? Yes , No . 
Major sources of income and farming system 
40. Is as much as half of your cash farm income from (a)Hogs and corn , 
(b)Hogs and cream , (c)Cash grain , (d)Fluid Milk , (e)Beef 
cows and calves , (f)Feeder cattle , (g)Feeder cattle and hogs 
(h)Beef cows and hogs , (i)Sheep , (j)General , (k)Poultry 
41. What livestock do you have at present? (enter number) : (a)Horses , 
(b)Beef cows , (c)Sows , (d)Pigs , (e)Bulls , (f)Ewes 
(g)Lambs (h)Milk cows , (i)Steers (j)Heifers , 
(k)Calves , (1)Poultry . 
42. Which enterprise or combination of them do you like to work with? 
43. which ones do you like to work with least? 
44. How many days per year do you work off the farm for pay? 
PIAN I 
VII. Soil and Water Plans 
Here are 2 plans for this farm. Both make 
it possible to control gullying and keep 
erosion losses down. I'd like to know what 
you think about them. 
REASONS FOR NOT LIKING P7AN 
a. Amt. & kind of livestock on farm 
Contourir.tr Terracing Waterways Fertilizer Structure C. Fencing Rotations 
45. 
Yes 
No 
48. 
Yes 
No 
51. 
Yes 
No 
54. 
Yes 
No 
57. 
Yes 
No 
60. 
Yes 
No 
63. 
Yes 
No 
Uncertain 
46. 
47. 
xxxxxxxxxx 
Uncertain 
49. 
50. 
xxxxxxxxxx 
Uncertain 
52. 
53. 
xxxxxxxxxx 
Uncertain 
55. 
56. 
xxxxxxxxxx 
Uncertain 
58. 
59. 
xxxxxxxxxx 
Uncertain 
61. 
62. 
Uncertain 
64. 
65. I 
b, Rental arrp, and landlord's COOP. ; 
c. Size of farm xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx -XXXXXXXXXX 
d. Mortgage debt and cash for operating xxxxxxxxxx 
• • 
and living expenses xxxxxxxxxx 
è." Price change operator expects xxxxxxxxxx 
f. Machinery & power on farm 
g. Field & road layout on farm xxxxxxxxxx i 
h. Short expectancy of tenure 1 
i. Risk and uncertainty ! | j. Adequacy of bldgs. on farm xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx y XXXXXXXXX XXXXXXXX 1 
k. Influence of custom of area 
1. Labor supply on farm xxxxxxxxxx 
m. Coop, of neighboring farmers xxxxxxxxxx xxxxxxxxxx X5CCXXXXXXX 
n. Ability to shift erosion loss I 
o. Availability of credit xxxxxxxxxx i 
p. Attitude of operator 
q. uther (specify) 1 
- 1 
, 
PLAN II 
Contouring Waterways Fertilizer Structures C. Fencing Rotations 
66, 69. 72. 75. 78. 81. 
Yes Yes Yes Yes Yes Yes 
No No No No No No 
Uncertain Uncertain Uncertain Uncertain Uncertain Uncertain 
67. 70. 73. 76. 79. 82, 
REASONS FOR NOT LIKING PIANS M 
68. 71. 74. 77. 80, 83. g 
a, Amt, & kind of livestock on farm xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx 
b. Rental arrg, & landlord's GOOD. „ 
c, Size of farm xxxxxxxxxx xxxxxxxxxx XXXX-fXT%YY 
d. Mortgage debt & cash for operating xxxxxxxxxx 
and living expenses xxxxxxxxxx 
e. Price change operator expects xxxxxxxxxx 
f. Machinery & power on faim 
g. Field & road layout on farm Trryvrx-rxr . _ 
h. Short expectancy of tenure . 
i. Risk and uncertainty 
,i. Adequacy of bldgs. on farm xxxxxxxxxx xxxxxxxxxx XXXXXXXXXX xxxx.)pcxxxx xxxxxxxxxx 
k. Influence of custom of area 
1. Labor supply pn farm XXTNNNNPNFY 
m. Coop, of neighboring farmers xxxxxxxxxx xxxxxxxxxx XXXXXXXXXX. 
n. Ability to shift erosion loss ' 
o. Availability of credit 
p. Attitude of operator 
n. Other farip.ryi fv) 
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IF AMOUNT AND KIND OF LIVESTOCK IS A REASON FOR NOT LIKING, Could you get 
the kind and amount of livestock the plan reo/uires? Yes , No . 
IF NO, Why not? 
a. Prices of livestock are too high to buy them now. 
b. The money isn't available to buy more livestock. 
c. The kind of livestock needed would not be desired. 
d. The change in livestock enterprises would necessitate too much 
additional operating expense. 
e. The kind of livestock needed would be too risky. 
f. The necessary amount of livestock would reduce the farm income 
too much. 
g. Others (specify) 
IF AMOUNT AND KIND OF LIVESTOCK IS A REASON FOR NOT LIKING, How could you 
overcome these, problems so you could have the kind and amount of livestock 
the plan requires? . , 
a. Wait until livestock prices drop. . 
_b. "/ait until the money is accumulated to buy them. 
c. Expand the farm business to enable handling mo^ e-livestock. 
d. Have a price- support program, to remove some of the risk involved 
with livestock. ' 
e. Have more credit available for. long-term livestock investments 
such as beef cows. -
f. Use of livestock share lease. " / 
g. Custom feeding of livestock on pasture. 
h. Purchase of young calves to be roughage fed. 
i. Be able to get more information on the costs and profits from 
various kinds of livestock. 
j. Creation of a market in the area for Grade A milk by some action 
agency. 
k. Other (specify ) 
IF RENTAL .iRRAJJGiCt-ENT AND/OR THE LANDLORD'S COOPERATION IS A REASON FOR 
NOT LIKING, Why is it a reason for disliking the plan? 
a. Landlord objects to soil erosion control practices in any form. 
b. Landlord would object to the amount of corn he would receive 
under a crop—share lease. 
c. Landlord probably would not permit the use of some of the practices 
but he has not been asked. 
_d. Landlord does not make other types of investments in the farm. 
e. You cannot propose an erosion control program to your landlord be­
cause the landlord might make you move. 
f. Landlord would not agree to the practices under the existing 
lease. 
g. Livestock lease would be needed but such leases are not desired 
by you or the owner. 
h. Present rental arrangement does not provide for long enough tenure. 
i. Too much cash rent would have to be paid for hay and pasture under 
the crop—share lease. 
.j. Cash lease would be needed but such leases are not desired by you 
or the owner. 
k. Length of tenure is too uncertain to try soil erosion control. 
1. Present cash lease necessitates heavy cropping to meet rent 
payments. 
_m. Other (specify). 
IF RENTAL AGREEMENT AND/OR THE LANDLORD'S COOPERATION IS A REASON FOR 
MOT LIKING, How could you overcome these problems so that you could have 
the rental agreement and landlord's cooperation to adopt this plan? 
_a. A lease that would provide sharing of the costs of the erosion 
control practices according to the benefits you and the landlord 
receive. 
„b. A lease that would provide sharing the costs of the erosion con­
trol practices by letting the landlord furnish the materials while 
you furnish the labor. 
_c. k lease that would provide sharing the costs of the practices by 
letting the landlord pay for one type of practice while you assume 
the responsibility for carrying out another type of practice. 
_d. A livestock share lease. 
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e. A lease that would provide tenure for longer than one year. 
f. A lease that would provide reimbursement to you for the unused por­
tion of erosion control practices if you were to move. 
g. An educational program that would inform landlords of the need 
for soil erosion control-
h. Find another farm to lease. 
i. A crop share lease that would include an extra rental rate for 
related improvements such as buildings for livestock. 
3. Borrowing of funds for conservation practices on your note co-
signed by the landlord. 
k. A lease that would include adjustable cash or share rents for 
installing "soil—building" rotations and practices. 
1. Other (specify). 
88. IF SIZE OF FARK IS A REASON FOR NOT LIKING, Why is it a reason for not 
liking the plan? 
_a. It would be necessary to purchase more land which is not\ available. 
_b. Additional land would need to be rented which cannot be found in 
the community, 
_c. It would be necessary to sell some acreage and the owner does not 
care to sell. 
_d. It would be necessary to rent out some additional land and you do 
not care to do so. 
_e. Present land prices are too high to make the purchase of the 
necessary additional acreage. 
_f. The high rent which would need to be paid in order to rent addi­
tional acreage would not make such procedure profitable. 
_g. Limited credit prevents borrowing additional funds to purchase 
acreage. ' 
_h. Limited savings are not sufficient to make a down payment on 
acreage needed. 
_i. Land is a poor investment now and consequently you are not inter­
ested in purchasing additional land. 
_j. Other (specify) 
89. IF SIZE OF FiRM IS A REASON FOR NOT LIKING THE PLAN, How could this problem 
be overcome? 
_a. Increased size of business through production of livestock on 
purchased feed. 
_b. • fait until additional land is available for renting. 
_c. Wait until capital is accumulated for a down-paygent on a larger 
farm. 
_d. Work off the farm full time to supplement the farm income. 
_e. Work off the farm part time to supplement the farm income. 
_f. Tait until land prices decrease to purchase a larger farm. 
_g. Other (specify). 
90. IF MORTGAGE INDEBTEDNESS AND THE ANNUAL CASH OUTLAYS FOR OPERATING AND 
LIVING EXPENSES ARE REASONS FOR NOT LIKING THE PLAN, Why is it a reason 
for an objection? 
a. Farm living expenses and debts need to be paid first. 
b. Cost of carrying out the erosion control practices could be met 
but equity in the farm would be reduced too low. 
c. Cost of carrying out the practices is too high. 
d. Operating expenses and outlays for purchasing more cattle would 
be too great in relation to the income from the farm. 
_e. Income from a rented farm is not large enough to cover the cost 
of starting erosion control practices. 
f. Other (specify). 
91. IF MORTGAGE INDEBTEDNESS AND THE ANNUAL CASH OUTLAYS FOR OPERATING AND 
LIVING EXPENSES ARE RE.ITIONS FOR AN OBJECTION, How could these problems be 
overcome? 
a. IF OWNER, Amortize loans over a long period of time so that you 
will not be forced to use a large portion of your farm income for 
principal and interest payments during any one year. 
b. IF OWNER, Include cost of erosion control practices in the real 
estate loan and amortize it over a long period of time, 
_c. Establish a long—time program of soil erosion control so that the 
additional cash outlay during any one year is not large and live­
stock can be raised on the farm. 
_d. IF TENANT, Develop a tenure arrangement which will reduce the 
uncertainty of not regaining the capital investments you make during 
short periods of tenure. 
8 
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e. More incentive payments from public agencies for erosion control 
practices. 
f. Work off the farm full—time to supplement the farm income. 
g. Work off the farm part—time to supplement the farm income. 
h. Other (specify) 
92. IF SHORT EXPECTANCY OF TENURE IS A REASON FOR NOT LIKING THE PLAN, Why is 
it a reason for not liking the plan? 
The benefits from these practices would not be realized because 
there are possibilities of moving to a different farm next year, 
A new operator will take over when the deceased landlord's estate 
is settled. 
The farm is rented for only one year and future tenure is uncertain. 
The landlord plans to sell the farm and a new operator will take 
over. 
The farm is up for sale and erosion control investments will not 
increase its selling price. 
Retirement is planned in a few more years. 
Old age would not make it worth while to bother with even if 
these practices did pay* 
Other (specify) 
93. IF SHORT EXPECTANCY OF TENURE IS a REASON FOR NOT LIKING THE PLAN, How 
could these problems be overcome? 
a. IF TENANT, Share the costs of erosion-control practices by letting 
you pay for practices which .yield benefits while you rent the farm, 
and by letting the landlord pay for practices which yield benefits 
over a much longer period of time. 
b. IF TENANT, Let you pay all the costs of the erosion control prac­
tices if the landlord agrees to compensate you for the unused 
benefit when you leave the farm. 
c. IF TENANT, Let the landlord pay all the costs of the erosion con­
trol practices and you pay an additional cash rent until the en­
tire cost is paid or until you move. 
d. IF OI'JNER, A more careful appraisal of the erosion problem on the 
farm before buying another farm. 
e. Have information made available on the effects of erosion control 
practices on yields, sale price of farms, and length of life of 
the practices. 
f. A lease longer than one year that would provide for installing of 
erosion control practices. 
g. Other (specify). 
94. Do you think adoption of the first plan would pay within the next 5 years? 
Yes , No . 
95. -iThat do you estimate to be the cost of installing the first plan (plan 
with terraces) on your farm? Terracing , Waterways , Structures 
Fertilizer , Fencing_ , Other , Total . 
96. /hat do you estimate the additional annual net return to the farm would be 
from this plan the first year after it was adopted? (a) , (b)after five 
years , (c)after ten years . 
97. If it cost to install this plan (plan with terraces), would 
(to be budgeted) 
you have to borrow (your share, if a tenant) the necessary amount? Yes 
No 
98. IF YES, .tould you be willing to borrow this amount? Yes , No , 
99. IF NO, Why not? (a)Uncertainty of income , (b)Time preference , 
(c)Prefer not to go into debt that much, (d)Other (specify) 
; lOO. IF YES^ WouXcl you be able to borrow this amount? Yfs  , No 
ICI. IF NO, Why not? (a)Credit isn't available for these practices , (b) 
Credit is limited because of drought. , (c)Equity is not sufficient to 
borrow that much , (d)Credit is limited due to difficulty in repaying 
previous loan . (e)Other (specify) 
_a. 
b. 
c. 
d. 
e. 
f . 
.g-
h. 
102. Do you think adoption of the second plan would pay over 5 years? Yes 
No ' 
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103. What, do you estimate to be the cost of installing the second plan (plan 
without terraces) on your farm? Livestock } Waterways , Structures 
, Fertiliser , Fencing , Other , Total . 
104. What do you estimate the additional annual net return to the farm would 
be from this plan the first year after it was adopted? (a) , (b)after 
five years_ , (c)after ten years . 
VIII. Tenure. 
ASK TENANTS ONLY 
105• What are the chances that you will be operating this farm one year from 
now? chances out of 10. 
106. What are the chances that you will be operating this farm five years from 
now? chances out of 10. 
107. What type of rental agreement do you have? , Cash , Crop share , 
Cash, crop share , Crop livestock share , Other (specify) . 
10S. Is your present lease written or verbal ? 
109. Length of lease years. 110. How are returns shared? 
111. How are costs shared? 
112. Does your rental agreement provide for sharing of the expenses of erosion 
control practices? Yes , No . 113. IF YES, Explain 
114. Is it the same type of lease that the farm was operated under in 1952? 
Yes , No . 
115. IF NO, How, when and why was it changed? 
Year 
a. Crop—livestock share lease started to allow more livestock on the 
f arm. , 
b. Cash rent was increased 
c. Landowner's share of crops was increased 
d. Provision made for improvements to be considered as part of the 
rent_ , 
e. Provision for sharing costs was changed 
f. Other ( specify) 
.IF NO IN #114 
116. /Who was responsible for the change? 
ASK OWNERS AND PART 0'WNERS 
117. What are the chances that you will be'operating this farm one year from 
now? chances out of 10„ 
.IB. What are the changes that you will be operating this farm five years from 
now? chances out. of lO. 
.19. When was ownership acquired? year. 
.20. How was the ownership acquired? (a)Purohase , (b)Inheritance, , 
(c)Gift , (d)Contract - (e)Other (specify) . 
.21. IF PURCHASED, What did you pay per acre? . 
22. IF PURCHASED, Did you borrow to finance it? Yes , No . 
.23. IF YES, Where did you borrow? 
24. What do you plan to do with this farm when you quit farming it? (a)Rent 
It out , (b)Sell , (c)Leave as an estate , (d)Sell to rela­
tive , (e)Other (specify) . 
! Financial position of the farm 
•25. If this farm (including all the land you operate) were sold now, at what 
price would it sell? 
1o 
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126. What is the amount of money you owe for such things as feed, fertilizer, 
machinery, automobile, livestock, fuel, and other farm expenses? . 
127. Is this the amount that you normally have borrowed for these farm expenses 
Yes , Wo . 128. IF NO, How much do you usually have borrowed for 
these things? . 
129. What is the amount of money you owe for household expenses? . 
130. IF OWNER-OPERATOR, What is your present mortgage indebtedness? . 
131- Compared to your net farm income 5 years ago, are you making (a)aore 
money , (b)les money , (c)about the same . 
132. IF INCOME HAS CHANGED, What caused the change? (a)Larger volume , (b) 
Smaller volume , ( c )Lower prices , (d)Higher prices Ce)Lower 
cost , (f )Higher cost . 
133. What do you consider the most promising investment opportunity today in 
your farm business? (a)Machinery , (b)Livestock , (c)Fertilizer 
( d ) Building s , ( e ) Additional land _, (f)Terraces , (g)Water— 
ways , (h)Others ( specify) . 
134. How much money do you feel it would be profitable to invest in the most 
promising investment before something else would be more profitable? 
135. What is your second best investment possibility? . 
136. Are you in a better or worse position to make such investments today than 
you were five years ago? Yes , No . 
137- IF YES,. Are you likely to make such an investment this year or next? 
Yes , No . 
Sources of information 
138. Who helps you decide matters of how to run the farm? (a)wife , (b) 
landlord , (c) children , (d) parent s , (e)other (specify) 
139- What proportion does each contribute as compared to you? (a)wife , 
(b)landlord , (c) children , (d)parents , (e)other ( specify)_ 
140. What do you consider as the best source of information concerning soil 
erosion control practices? (a)T.V. , (b)radio , (c)newspaper 
(d)magazines , ( e ) bulle tins , (f ) extension personnel , 
(g)S.C.S. personnel , (h)personnel of lending agencies_ , (i)voc. 
agricultural personnel , (j)neighbors , (k)other individuals 
141. Where is it located? . 142. Who in this county is the best 
source of such information? . 
143. If more than one, who are the others? . 
144. Have you gone to someone for such information in the past year? Yes , 
No . 145. IF YES, Who was it? . 146. Where does he 
live? . 147. vVhat is his job? . 
148. If you were to choose a person to organize a neighborhood conservation 
work day, whom would you choose? . 
149. Do you have records of the costs and returns of individual erosion con­
trol practices? Yes , No . 150. IF YES, For which practices? 
TO BE ANSvJEHED BY ENUMERATOR 
151. Did the operator remember participating in an interview similar to this 
one before? Yes No . 
152. IF YES, What action did he take as a result of the interview? 
LANDOWNER 8CHBDUI2 
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Enumerators 
Date 
Field Form No. 2-1957 
Budget. Bureau K o c 4-Q"p712Q 
Approval Expires 10—30—57 
Farm Number 
County 
Economics of Conservation 
Farm Economics Research Division., U.S„D,A, arid 
lo.ira Agricultural Experiment- St a bio a 
Project 1094 
m:; rccaction 
1., 31s soil erosion a problem on this farm? les 
;o:-isider so 13. erosion a ( 
, No __c 2. If 3305, Do you 
a) raa.ior problem, (b)„ jsomewhafc of" a problaa, 
ct.ion, (d)_ no problem. ( c} problem, butt needs a 
3o If you were changing tenants, hew would you recommend that the new tenant, 
operate your farm? ; ; 
4o How many acres of corn "would you z-e commend him to have each yesr?_ 
5o How much nitrogen fertiliser would you recommend per acre for corn?_ __2bs„ of 
6„ How many acres of meadow and permanent Kstars? 
7« How many and -what kinds of livestock? (a) Hogs' „ (b) Dairy cows 
(c) Beef cows__ t (d) Feeder cattle , (e) Sheep_ 
(f} Poultry 
So Would he need bo do anything about gullying? Ies_ 
practices and on ho>/ much? 
. No . JF YES „ what 
9o 
xOo • 
11. 
12 „ 
13. 
14» 
No 
Practice 
Contouring 
Terraces 
Waterways 
Earthen. Dams 
Concrete Structures 
Extent 
acres 
(a). 
(a)_ 
acres5 (b) miles 
acres source. (b)_ 
number 
nxzciber 
sdJ.es 
Would the farm be large enough for him to earn an adequate inccme? Tes 
5., 
(c) 
What type of lease -would you suggest? (a) crop share 
cash, crop share , (d) cz-op livestock share 
(b) cash 
(e) other (specify) 
•6 c 
7. 
Do you own any other farms? Yes Ko 
IF YES, how many additional acres and hot? far from this farm are the;- located? 
.So IF YES, how are the other farms operated? a) Self 
) manager d) Other (specify) . 
9» IF SELF, what is the size of the farm you operate? 
b) Tenants 
acres. 
)«, What are the chances that you -will own this farm five years from now? 
chances out of ten» 
Soil and Water Plans 
Here are 2 plans for this farm. Both make 
:U possible to control gullying & keep 
erosion losses downD , 18d like to know what 
you think about them, 
is 
w 
a0 Aniuc & Idnd of livestock on farm 
F» KenfâTIFFgt, ana termes c-VQp0 
èZsize of farm 
21, 
Yes 
No -
Uncertain 
22 
23. 
xxxxxxxxxx 
xxxxxxxxxx 
<L Cash for 
living expenses 
6a M ce change expected 
Machinery k power on farm 
go. Field & road layout on farm 
Short expectancy of omerahlB 
Risk & uncertainty 
Adequacy of bldgs» on farm 
k„ Influence of custom of area 
ln Labor supply on farm 
Coop, of neiehboring farmers 
n„ Ability to 'shift erosion loss 
of. wedit 
q0 Other (specify) 
xxxxxxxxxx 
xxxxxxxxxx 
xxxxxxxxxx 
xxxxxxxxxx 
mm i 
Terracing [Water-ways 
E: Ï68 
No_ 
Uncertain^ 
2g. 
27 * 
Yes 
No 
Uncertain 
28. 
26, 
xxxxxxxxxx 
xxxxxxxxxx 
4 
29 o 
xxxxxxxxxx 
xxxxxxxxxx 
xxxxxxxxxx 
Fertilizer 
30, 
les 
No 
Uncertain 
31 
32, 
xxxxxxxxxx 
xxxxxxxxxx 
xxxxxxxxxx 
xxxxxxxxxx 
Structures 
33* lea 
Ho 
Uncertain 
3U « 
3g, 
xxxxxxxxxx 
xxxxxxxxxx 
xxxxxxxxxx 
Cfl Fencing {Rotations 
36 « 
Yes 
No 
mwMuoubii 
Uncertain^ 
37» 
36, 
xxxxxxxxxx 
J9. Yes_ 
No 
Uncertain. 
kO « 
U< 
PIAN II 
COMMENTS 
REASONS FOR COMMETS 
a„ Amto & kind of livestock on farm 
Contouring Wafceraays Fertilizer Structures C0 Fencing Rotations 
J|2u 
Yea 
No, 
Uncertain 
h% 
a. 
xxxxxxxxxx 
liSo ' 
Yes 
No 
•Uncertain 
K 
XXXXXXXXXX 
Ii8o 
Yes 
No 
Uncertain 
h% 
50» 
xxxxxxxxxx 
>1» 
Yese 
No 
Uncertain 
%, 
S3» 
xxxxxxxxxx 
*iio 
Yes 
No. 
Uncertain 
550 
56» 
% 
Yes 
No_ 
Uncertain 
% 
"b6 Rental arrg, •& tenant) ' s coop0 
e. Size of farm xxxxxxxxxx XXXXXXXXXX xxxxxxxxxx 
T0 Cash for 
living expenses xxxxxxxxxx 
e„ Price change expected xxxxxxxxxx 
fo Machinery & power on farm 
g0 Field & road layout on farm xxxxxxxxxx 
iia Short expectancy of ownership 
T, Risk & uncertainty |a Adequacy of bldgs0 on farm xxxxxxxxm xxxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx 
Influence of custom of area 
T» Labor supply on farm xxxxxxxxxx 
I0 Coop, of neighboring farmers xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx 
So Ability to shift erosion loss 
o0 Availability of credit xroctxxxxx 
p0 Attitude of owner 
4 
T3. Tenure gI?g 
60. What are the chances that you will own this farm one year from now? 
chances out, of lO, 
61. What are the chances that you will own this farm five years from now? 
chances out of 10. 
62. How are returns from the farm, shared with the tenant? 
63» How are farm costs shared ttith the tenant ?_ 
64. Doss your rental agreement provide for sharing of the expenses of erosion 
control practices? Yes » Mo , 65. IF YES., Explain _____ _ 
66. Is it the same type of lease that the farm was operated under in 1952? 
Tes Ko 
6?. IF KO-, hoïjs when and why was it changed? 
Year 
a. Croo—livestock share lease started to allow more livestock on the farm. 
Gash rent was increased 
C. landowner*s share of crops was increased ________ 
do Provision made for improvement s to be considered as oari» of the rent 
_e. Provision for sharing costs was changed 
_f . Other ( specify) ____ 
6-3. XF MO to #66, who was responsible for the change?, 
69. Have you ever suggested any changes be made in the lease to the tenant? 
Yes No 
70. XF YSSj, at would they have changed? 
71. Has the tenant suggested any? Yes No « 
72. IF YESff %&iat would they have changed? 
V„ Costs and Returns 
73. Do you think adoption of the first plan would pay iti.th.ln a 5 year period? 
Yes Mo . 
74» What do you estimate to be the cost of installing the first plan (plan with 
terraces ) on your farm?_ • 
75 = What do you estimate the additional annual net return to the farm would be 
from this plan the first year after it tiras adopted? (a) s after five 
rears? (b) , after ten years? (c)__ „ 
76. If it cost to install this plan (plan with terraces), 
(to be budgeted) ~ 
tfould you have to borrow the necessary amount? Yes , Mo . 
77. IF YESj, would you be able to borrow this amount? Yes No . 
78. IF NO,, why not? a. Credit isn't available for these practices,, 
b0 Credit is limited because of drought „ 
_c« Equity is not sufficient to borrow that much, 
d« Credit is limited due to difficulty in repaying 
previous loan* 
e. Prefer not to go into debt that much, 
f « Uncertainty of income 
_g<> Time preference 
Other (specify) 
79 » If NO, why not? 
28Q 
a. Credit isn't available for these practices. 
bp Credit is limited because of drought « 
Co Equity is not sufficient to borrow that much. 
do Credit is limited due to difficulty in repaying previous loan» 
e. Prefer not to go into debt that much. 
f. Other (specify) 
80. What do you estimate to be the cost of installing the second plan (plan 
without terraces) on your farm? . 
81 « What do you estimate the additional net return -would be from this plan the 
first year after it was adopted? (a)_ , after five years? (b)__ , after ten 
years? (c) 
VI. Need for Income 
82» If this farm were put up for sale, at what price would it sell? , 
83o Do you have any plans for disposing of this farm at any time in the future? 
Tes No o 
84o -LP TES, What are they? 
85 o Is theï-e a mortgage debt on this farm? Tes No . 86. IF TES, 
How much is it? 
87o What percent of your income is from this farm? 
VU, Sources of Information 
88, Who helps you decide matters of how to run the farm? (a) wife. (b)_ 
tenant, (c) children, (d) parents, (e) other (specify). 
89» What proportion does each contribute as compared to you? (a) wife, 
(b) tenant, (c) children, (d) parents, (e) other (specify). 
90, What do you consider as the best source of information concerning soil 
erosion control practices? (a) T.V.. (b)radio, (c)_ newspaper, (d) 
magazines, (e) bulletins, (f) extension personnel, (g) S.C.S. 
personnel, (h) personnel of lending agencies, (i) voc. agricultural 
personnel, ( j) neighbors, (k) other individuals„ 
91, Where is it located? . 
92, Who in this county is the best source of such informat ion? 
93o If more then one, who are the others? 
94 » Have you gone to someone for such information in the past year? Tes 
No . 
95o IF TES, Who was it? • . 96, Where does he live? 
97» What is his .lob? . 
Additional Information 
98, Do you have records of the costs and returns of individual erosion control 
practices? Tes , No 99. IF TES, For which practices? 
.00. Have you ever participated in an interview similar to this one before? Tes 
No 101. IF TES, What did it concern? * 
.02. Did you take any action with regard to this farm as a result of the interview? 
Tes No , 
.03. IF TES, What action did you take? 
281 
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Card 1 
Card Kumber 
Schedule Number* 
Stratum Number 
Segment Number 
County number 
X = unknown 
X = not applicable 
Colmm Number 
_0_ .1. 
1 
2 
3 
4 
5 
Soil loss, 1957 
topographic tiroup 
- Plymouth 
- Woodbury 
-Ida 
. Crawford 
» Monona 
-«• ave » top, 
— aire, top, 
— ave, top. 
6 — Harrison 
7 Shelby 
8 Pottawattamie 
9 — mils 
0 — Fremont 
Less than 2 
> to 2.9 
5 and over. 
3 -— ave. top. 3 to 3»9 
4 —- ave, top. 4 to 4=9 
Soil loss o 1952 
Soil loss, 1949 
Soil loss goals, 
Soil loss goal, 
Soil loss goal, 
c 
£ 
1957 
1952 
1949 
Acres tillable (used in soil loss calculations) 
Extent of seriousness of erosion 
1 — major problem 3 -
2 «— somewhat of a problem 4 — no problem 
Acres of farm recommended to be in corn 
Nitrogen fertiliser, class 
: 1 __ 0 tO 49 lb3. 
2 — 50 to 99 lbs. 
3 — 100 lbs, and over 
4 nom 
Acres of farm recommended to be in meadow 
Type of livestock recommended 
1 — a 2 -- b 3 
4 — d 5 — @ 6 
? *-»- other 
Number of animal units recommended 
Contouring recommended 
1 -- non3 
2 some 
3 — all 
Terracing recommended 
1 — none 
2 ™- some 
Waterways recommended . 
1 —• none 
2 — some 
Earthen dams recommended 
1 -» none 3 —• 
2 some ditches 
Concrete structures reeor,amended 
1 —- none 3 «=•**-
,i.- """> -4' "•'** 
orcblesir needs no action 
3 •— all crops 
4 —. all pasture 
3 — all 
all ditches 
5 — all land 
two 5 — fosz? 
thwe 6 — five 
Fans large enough to earn adequate lawoae 
0 -- no 1 yes 
Age of operator 
Acres farmed 
Acres owned 
Acres rented 
Acres in this farm 
Acres in this farm owned 
Acres in this farm rented 
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Card 2 
Card Number 
Schedule Number 
Stracura Number 
Segment Number 
County Number 
JL. 
2 
3 
4 
5 
Ply, 
Wood A 
Ida 
Craw, 
Honona 
o 
? 
8 
9 
0 
Harrison 
Shelby 
Pott» 
Kills 
Fremont 
Soil loss 
Topographic Group 
Tenure status 
1 - ave.s top. less than 2 3 « ave. top, 
2 - ave, topo 2 to 2^ 9 4 - ave^  top, 
5 - ave. top. 5 and over 
1 - ownar 
2 - part owaer 
3 - tenant 
Ko.. of landowners rented from 
Acres owned and not farmed 
Years operated this farm 
Ko. of operators in last ,5 years 
Did they own the farm? 0 - Ko X - Tas Z ~ Both 
Siae of operating unit changed in las fc 5 years Y 
3 tc 3.3 
4 to 4,9 
Manure 
0 - Bo 1 - Yas 2 - both 
1 - Being done and more as a goal 
2 - Being done and no more as a gu&l 
3 ~ Not being done, but has as a -gofil 
4 * Hot being done* but not as & goal 
Terraces 
waterways 
Contour listing 
Strip cropping 
Seeding steep slopes 
Commercial fertiliser 
Earth dams 
Concrete structures 
Contouring 
Field strip 
Gully treatment 
Residue utilization 
Acreage Reserve (soil bank) 
Conservation Reserve (soil bank) 
Supplemental Practice Rating (Mo3s» 
1 - Good 2 
1 - Up and down How crops planted 
33, 34, 35, 36, 3?; 
- Medium 3 - Pcor 
Z - across slope e.r, utraigh* 
rows 
3 - On contour 
Plow for corn in fall 
0 - No 1 - Yes 
Main source of farm 
1 -
2 ~ 
3 -
4 -
5 -
Animal units on farm 
1 -
2 -
3 -
4 « 
Enterprise preferred 
Enterprise not preferred 
Days worked off the farm 
income 
Hogs & corn 
Hogs & cream 
Cash grain 
Fluid milk 
Beef cows & 
285 
6 " Feeder cattle 
? - Feeder cattle 
8 - Beef cattla & 
9 — General 
Calves 0 - Other 
& bo&R 
hogs 
X 
2 
3 
4 
5 - 80 to 99„9 
6 - 100 to 119.9 
? - 120 to 139.9 
8 - 140 to 159,9 
Hogs 6 -
Feeder cattle ? -
3aef cows 8 -
Poultry 9 -
Dairy 0 « 
1 to 39.9 6 
40 to 79.9 7 
80 to 119.9 8 
120 to 159.9 9 
160 to 179, 
IdO â GV8T 
Acres in row crops„ 195? 
Acres in small grain, 195? 
Acres in meadow, 1957 
Acres in permanent pasture. 
Acres in other land» 195? 
Acres in row crops„ 1952 
Acres in small grain, 3-95-2 
Acres in meadowa 1952 
Acres in permanent pasture,, 
Acres in other land, 1952 
5 - 160 to 199.9 0 -
1957 
Sheep 
Field crops 
Dairy & Poultry 
Hogs and cattle 
none 
2J0 to'239„9 
240 to 279,9 
280 and over 
othar family mcabar 
works off the far# 
none 
1952 
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Card 3 
Card Number 
Schedule Number 
Stratum Number 
Segment Number 
County Number 
Column Number 
'1 - My. 
2 « Wood„ 
3 - Ida 
4 - Craw, 
5 «. Monona 
6 - Harrison 
7 - Shelqy 
S « Patte 
9 - Kills 
0 = Fremont 
Soil loss 
Topographic group 1 - ave« 
"" clV<3 -
3 - ave« 
top, less than 
top-, 2 to 2,9 
4 - ave« 
tap, 
top, 
top-
3 
4 
5 
3-9 to 
to 4,9 
and over 5 ave 
Acres in row crops, 1949 
Acres in small grain, 1949 
Acres in meadow, 1949 
Acres in permanent pasture, 1949 
-Acres in other land, 1949 
Acres in row crops., Plan I, 1957 
Acres in small grain, Plan 1, 1957 
Acres in meadow. Plan I? 1957 
Acres In permanent pasture, Plan I, 1957 
Acres in other land* Plan I, 1957 
Acres in row crops. Plan II* 1957 
Acres in small grain, Plan II, 1957 
Acres in meadow*-Plan 11» 195? 
Acres in permanent pasture. Plan 11, 1957 
Acres in other land. Plan II, 1957 
Acres in row crops * Plan X., 1952 
A .-.res-in small grain. Plan If 1P5£ 
A:res in meadow,, Plan I„ 1952 
A-.;res in permanent pasture, Plan I, 1952 
Acres in other land, Plan I, 1952 
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Card *4 
Card Number 
Schedule Number 
Stratum Number 
Segment Number 
County Humbar. - Fly,. 
- Wood* 
- Ida 
4 - Craw. 
3 - Monona 
1 
2 
3 
Soil loss 
?3poaraphic-group 1 
2 
3 
h 
5 
ave, 
ave, 
ave» 
ave, 
ave * 
6 - Harrison 
7 - Shelby 
S - Pott, 
9 - Mills 
Q » Fremont 
top. less than 2 
top. 2 to 2»9 
top. 3 to 3,9 
top. 4 to 4.9 
top 5 and over 
itéras in row.crops, Plan II., 1952 
jicres In small grain, Plan Z, 1952 
Acres in meadow. Plan II « 19.52 
u-3fes in permanent pasture, Plan II, 19J52 
Acres in other land. Plan II, 1952 
Acres of Terraces r®coiameïïdedb 1952 Plan I 
Acres, of Terraces recommended., 1957 Plan I 
Contour fencing recommended.; 195? Plan I 
0 - Mo 
Contour listing-recommended, 1957.Plan I 
0 - Eo 
Acres in farm, 19^9 
Acres in farm, 1952 
Column Number 
0 4 
Tes 
Yes 
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Ca*d 4(Cgfitiaued) 
1* ant, & kind of livestock an effective obataele? 
(obataele l# effective If #*11 1*## i& above 5 tona/aere end one or ware 
obe.taela# prevent* adoption of both plan#) 0 - No 1 - Ye* 
I* rentaj arrg« & landlord"# coop, an effective obatade? 
0 = No 1 = \'e# 
la *i%* @f far* an effective obatacle? '\ 0 * No I « Ye* 
1# need for lamed late imceme an effective obatacle? 
0 " % i ® Y a* 
la machinery & power on farm an effective obatacle? 
0 •« No % = Ye# 
W field & road layout «n affective obatacle? 0 » No 1 - Yea 
la-abort expectancy of 'tenure an effective obatacle? 
0 ® Be 1 = Yea 
If rtek aod uncertainty an effective obatacle? 
:. - 0 ® K© 1 =• Ya# 
la aaoqoacy of bldgao on fana an effective aba tac la? 
0 - Ao I => Yea 
la euatoB am effective obataelet 0 - No 1 * Yea 
la labmr an effective obatacle? 0 = No 1 = Yea 
la coop. of neighbors an effective obatacle? 0 - No 1 = Yea 
Is ability to shift loss an effective obatacle? 
0 = 5te 1 Yes 
la mt„ & kind of receumended practice an effective obstacle? 
(lea# than 10 Ln red on achedelas) 0 « No I ® Yes 
la failure to aee need for practice an effective «bated*? 
(10 or larger in red on eehedulea) 0 - No 1 - Yes 
la terrace design an effective obstacle? 0 » tte i <= Yea 
Ckateela @f abort expectancy of tenure* 1949-57 
149 l 52 I 57 
landlord & lease, " 
amt, & kind of liveatock " " 2 (No 1 No j xs,s 
3 j Site 1 Yea \ Yea 
need Immediate income " " 4 j Yea ! Yea 1 Ye# 
farm size 
) : Yea I No I 
1 Î Yea f No } Yea 
8 I No I Yea ( %T 
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IjtodouxKSF* «eifeetive s kus » & s^.@w 
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yi 
y% 
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'6 = f 
y4 
y5 
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* 
= & 
% = B 
yA 
y? a 
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<1 !V 
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0 
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Obstacle of amount and kind of livestock on farm 
&:d Number 
"ckduule Number 
.vTat.um Number 
.v,;nent Number 
bounty Number - Pi#» 
» Wood, 
- Ida 
.. Craw, 
« Monona 
Soil loss 
Topographic groMp 1 - ave? top. 
2 * ave« 
J? - ave. 
Obstacle to Contouring 3 
obstacle to Terracing 0 
Obstacle to Waterways 0 
Obstacle to Tertillzer 0 
Obstacle to Structures 0 
Obstacle to Contour fencing 
'Vbstacla to Rotation I Of 
Obstacle to Rotation II 0 
1 r ices of livestock are too 
Tne money Isn't available to 
top, 
- No 
- Ho 
- No 
™ Ho 
- &o 
0 _ 
- No 
•" K o-
high 
buy 
« ;- "ISOft 
; qy 
fl.tta 
y.l 1^ 9 . 
Fremont 
less than 2 1 
2 to 2.Q 4 
5 and over-
. 1 «-..Yea ' - ...'. 
1 »• .Yes 
'' <L " 1*?S 
1 - Y@S 
1 «- Yes 
No 1 - Yes 
1 * Tec 
1 - Yes 
to buy them now 
more livestock. 
- ave, top. 
- ave, top. 
"'.is kind of livestock needed would not be desired. 
v 
0 
0 
No 
Mo 
No 
Tae change in livestock enterprises would necessitate 
too much additional operating expense, 0 - o 
'^?e kind of livestock needed would be too risky,, (* Xc 
'v:u- necessary amount'of livestock would reduce the larw 
Income too much, o - Ho 
0 beers , 0 .. No 
1 
1 
1 
I  
X 
X 
1 
CgABMR HqGb9&_-. 
_o_ us-. : 
3 to 
4. to 
3-9 
4r9 
-'*Ub 
- Y es 
- Yes 
« Yes 
 ^ x c-s 
- Yte 
- Yes 
f" 
- v : £ .  
'
::V 
,i:v 
Remedies for Obstacle 
'-"%Lb until livestock prices drop. 0 Wo : 1 » Yes 
"&it until the money is accumulated to buy them* 0 No X r» Yes 
L-xpand .the farm business bo enable handling more 
livestock. 0 do :1 Yes 
Have a price support program to remove some of the 
risk involved with livestock» 0 « Mo 1 cm Yes. 
Have mjre credit available for long-term ligestook 
Investment such as beef cows, 
.0 *> No 1 e> Yes 
i:,is of livestock share lease., 0 ». No 1 t» Yes 
Custom feeding of livestock on pasture„ 0 WP . No 1 =, Yes 
iurchase of-young calves to be roughage fed/ 0 « 1 Yes 
Ea able to get mora Information on the costs and 
profits from various kinds of livestock, 0 its. No 1 Cl I# Yes 
Creation of a aarket in the area for Grade A milk 
by some action agency •, 0 •r. So 1 —1 Yes 
Other 0 ««» No 1 ~ Yes 
S 
' • m ï  
mm 
:W : 
Obstacle of Rents.! Arrangement .and "landlord?s Cooperation 
Column Number 
.;a Number : 
;.,edule Number 
stum .Number 
. «'ient Number 
vnty liumber 
JL/ 
. loss 
)pographic group 1 
2 
5 
"ood 
Craw. 
r'onona 
ave 
6 - Harriwon 
7 « Shelby 
8 Pott* 
9 - Kills 
0 - Fremont 
less than 2 
2 to 2.9 
5 and over. 
3 
4 
- ave, 
- ave. 
top. 3 w },9 
top, 4 bo 4*9 
Obstacle to Contouring 0 No 1 « Yes 
Obstacle to Terracing 0 No X '- Yes 
Obstacle to Waterways 0 « NO 1 ~ Yes 
Cos bade to Fertilizer 0 - No 1 - Yes 
Obstacle to Structures 0 » No 1 ~ Yes 
Obstacle to Contour fencing 0 .= No 1 - Yes. 
Obstacle to Rotation I 0 » No 1... Yes 
Obstacle to Rotation 11 0 — No 1 - Yes 
' V' 
Landlord objects to-soil erosion control practice* 
in any form. 0 « Ko 1 - Yes 
landlord would object to the amount of corn he would 
receive under a crop^share lease, 0 - No 1 - les 
'landlord probably would not permit the use of sotse of 
the practices but he has not been asked. 0 - No 1 -
.^iifidlord does not rnake otter types' of Investments 
in the farm- 0 - No 1 - Zes 
1 • ni cannot propose an erosion control program to your 
.landlord because the landlord might make you move, 0 » 
landlord, would not agree to the practices under the 
existing lease, J - No 1 « Yes 
Livestock lease would be needed but such leases are not 
desired by you or the owner, 0 - No 1 - Yes 
v'-'ssent rental arrangement does not provide for long 
enough tenure„ 0 « No 1 - Yea 
much cash rent would have to be paid for hay and 
pasture under the crop-s.aare lease» 0 - No 1 - Yes 
Cash lease would be needed out such leases are not 
desired by you or the owner « 0 - No 1 <=• Yes 
Length of tenure is too uncertain to try soil 
«res ion control. 0 - No 1 - Yes 
Present cash lease necessitates heavy cropping to 
meet rent payments„ 0 » Ho 1 - Yes 
. • t r y 0 «• No 1 ™- Y<îs 
Yes 
$o 1 - Yes 
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Remedies far Obstacle 
ease that would provide sharing of the costs of the 
erosion control practices according to the benefits 
you and the landlord receive. 0 - No 1 ~ Yes 
.ease that would provide sharing the costs of thu 
erosion control practices by letting the landlord 
furnish the materials while you furnish the 
labor, 0 ». No .1 Yes 
.sase Ltiat would -provide sharing the co» ta of the. 
practices by letting the landlord pay for one type of 
practice while you assume the responsibility for carrying 
out another type of practice > C - No 1 » Yes 
ivestock share lease 0 - No 1 - lea 
sase that would provide tenure for longer than 
one year , 0 - No I. - Yes 
.sase that would provide reimbursement to you for trie 
unused portion of erosion control practices if you 
wore to move 0 » No 1 - Yes 
educational program that would inform landlords of the 
need for soil erosion control;, 0 - No 1 - Yes 
:d another farm to lease, 0 » No 1 •=• Yes 
rrop share lease that would include an extra rental rate 
for related improvements such as buildings for 
livestock, 0 » No 1 - Yes 
rowing of funds for conservation practices on your 
note co-signed by the .landlord» 0 - No 1 - Yes 
.ease that would include adjustable cash or share rents 
for installing "soil-building" rotations and 
practices. 0 •• No 1 - Yes 
xsr 0 No 1 - Yes 
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Card 7 
Obstacle of Size of Farm 
Card Number 
.Schedule Number 
Stratum Number 
Segment Number 
County Number 
Column Number 
j l j l  
1 -- Ply a 
2 - Wood» 
3 - Ida 
4 «. Craw ù 
5 - Konona 
6 - Harrison 
7 - Shelby 
8 - Pott, 
9 - Mills 
0 - Fremont 
yoil loss 
Topographic 1 
2 
5 
av3„ top, less than 2 
ays» tops 2 to 2,9 
ave.. top, 5 arid over. 
3 -
4 -
ave, 
ave. 
top. 
tOD„ 
3 to 3o9 
4 to 4„9 
Obstacle to Contouring 0 - No 1 <-* Yes 
Obstacle to Terracing 0 No 1 *» Yes 
Obstacle to Waterways 0 - No 1 « Yes 
Obstacle to Fertilizer 0 - No 1 - Yes 
Obs t-acle to Structures 0 No 1 *- Yes ___ 
vbstacle to Contour fencing 0 «P No 1 - Yes ___ 
tacle to Rotation I 0 «m No 1 « Yes 
Obstacle to Rotation II 0 — No 1 — Yes 
Reasons for Obstacle 
It would be necessary to purchase more land which is not available< 
0 - No 1 - Yes 
Additional land would need to be rented which cannot be found 
in the community. 0 » No 1 - Yes 
I;, would be necessary to sell some acreage and the owner does 
-iot care to sell* 0 - Ho 1 - Yes 
I t -..'ouid be necessary to rent out some additional land and 
yon do not care to do so, 0 - No 1 - Yes 
Present land prices are too high to make the purchase of the. 
necessary additional acr:a 0 - No 1 - Yes 
i>>e high rant which would rued to be paid in order to rent 
additional acreage would not make such procedure 
profitable 0 - No 1 - Yes 
'drrdted credit prevents borrowing additional funds to 
purchase acreage <, 0 - No 1 - Yes 
•••.i'lited savings are not sufficient to make a down payment 
an acreage needed, 0 - No 1 - Yes 
"and is a poor investment now and consequently you are not 
interested in purchasing additional land. 
0 - No 1 - Yes 
Cther 0 - No 1 - Yes 
Itemadies for Obstacle 
Increased size of business through production of livestock 
or. purchased feed„ 0 - No 1 - Yes 
Vaiv, until additional land is available for renting „ 
0 =- No ]. - Yes 
--juts 1 capital is acotxnv : • .ted for a down-payscent on c 
'.-.rffir C:\r-n, 0 Ho J, - Yes 
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.'•'ark off the farm full time to supplement the farm income 
0 ~ Ku 1 r,. Yes 
Work off the farm part, time xo supplement the farm incoae 
0 - No I - Yes 
/ait until land prices decrease to purchase to'purchase. 
a larger farm- .0 - No 1 - Yes 
Other , 6 - No 1 - Yes 
Obstacle of need for Immediate Income 
Card Number 
Schedule Number 
Stratum Murabéi* 
Segment Number 
County Number 1 - fly, 6 - Harrison 
2 =» Wood, 7 _ Shelby 
3 - Ida 8 « Pott. 
4.. Craw^ 9 « ails 
5 - Monona 0 •*> Fremont 
Soil loss 
Topographic group 1 
? 
e.'/9 o "H>pt leas than . 
£V3, top, 2 tO 2„9 
ave,, oop, 5 and over 
y 
4 
Obstacle to Contouring 0 - No I » Yes 
Cos tac le to Terracing 0 - No 1 » Yea 
Obstacle to Waterways 0 " No 1 - Xes 
Obstacle to Ferti Lizer 0 ~ So I » leg 
Obstacle to Structures 0 " No 1 - XG3 
Obstacle to Contour fencing 0 " No 1 - Yes 
Obstacle to Rotation I 0 Mo 1 - ïes 
Obstacle to Rotation II 0 - No 1 - Ye? 
farm living expenses and c,ebt,ft need x,q be paid first „ 
0 — No 1 -> Yes 
Column Number 
0 8 
ave = tope 
ave, topr 
3 to 3 
4 to 4 
,9 
.9 
Coat of carrying out the erosLon control practices could be met 
but equity in the farm wou.-d be reduced too low.-, 
No (es 
Cost of carrying out the practices is too high 
0 No 1 ~ Yes 
Operating expenses and outlay» for purchasing more cattle 
would be too great in relation to the income from the farm, 
0 «• Mo 1 *» Yes 
income from a renbed farm la not large enough to cover the cost 
of 5 tar tin £ erosion control, practices., 
0 " NO 1 - Ï4H 
! 
-tner 0 - No 1 - Yea 
Remedies for Obstacle 
IF OWNERi- Amortize lo«.ns over a long period of time so that 
you will not be forced wo use a large portion of your farm 
income for principal a id interest payments during any one 
year, 0 •= No 1 - Ye:; 
Lî 0„'NBR» Include cost of erosion control practices in the real 
estate loan anti amorti:o it over a long period of time 
0 No 1 — Yes 
Establish a long-time program of soil erosion control so that 
the additional cash outlay during any one year is not large 
and livestock can be raised on the farm. 
0 — No 1— i es 
If TtiNAKT, Develop a tenure arrangement which will reduce the 
uncertainty of not regaining the capital investments you 
nsake luring shcrt period:; of tenure.. 0 - Mo 1 - Yets 
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••-ore Incentive payments x"i'o:r pwhj. v-: a^,enc5.et$ for erosion 
control practices - 0 • • No 1 Xe-s. 
k v.ff tilt: fa.'::' iuj.l~ti:te tu t upj ;jUicnertt; thti farm income, 
(1 Ko 1 - ïes 
t'ork off t-iis far:;; part—tin j to supp-lt«ment the farm income,, 
0 - No i •- ïss 
-tker (I Mo 1- Xes 
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Card 9 
Obstacle of Short Expectancy of Tenure 
:«rd Number 
Schedule Number 
•Stratum Number 
;eynent Number 
Xunty Number 
Column Number 
JL_2_ 
1 - P: •:/ •> 6 - Harrison 
2 » Wi >od< 7 - Shelby 
3 « L '.a 8 - Pott, 
4 « C: -aw, 9 ~ Kills 
5 - ill niona 0 - Fremont. 
I.op, 
top : 
less chan 2 
2 to 2,9 
5 and over= 
3 - ave, top 3 to 3--'9 
k « aver, tt.'p - 4 to 4„9 
'•c i 1 loss 
ivpotiraphic group 3 - ave 
2 - ave 
5 = ave 
>bsL=cle to Contouring 
)'cs uac le zo Terracing 
Obstacle to Waterways 
Obstacle "to Fertilizer 
i'-s.i.acle to Structures 
)bs "-acle to Contour fenci 
/;:5tacle to Rotation I 
• Xxitacle to Rotation II 
:hc benefits from these practices would not be realized because 
there are possibilities of moving to a different farm 
next year , C « No 1 - Yes 
. t -tiv/ operator will take ever when the deceased landlord - s 
«state is settled» 0 - iûo 1 » Yes 
.'he farm is rented for only one year and future tenure i:: 
0 »• No 1 ^  ïes 
0 - Mo 1 - Yes 
0 *•" No 1 - Y os 
0 . No 1 - Yes 
o - Mo 1 - Yes 
0 ' w. 1 ~ Yes 
0 - No 1 - Yes 
0 - No 1 « Yes 
incertain, 0 - No 1 - Yes 
'he landlord plans to sell the farm and a new operator w:.Il 
i-ake over o 0 - .No 1 - Yes 
'he farm is up for sala at d erosion control investments u.Ul 
not increase its sellii... price» 0 - No 1 - Yes 
retirement is planned in i %'ew more years, 
0 No x. .f 
' u.c &ge would not pake it vorbb while to bother with even 
if these practices did pay.., 
• 'ther 
0 - Wo 1 - Yes 
0 - Ho 1 - Yes 
Remedies for Obstacle 
F TtiNANT,. Share the costs of erosion control practices by Letting 
you pay for practices vliich yield benefits while you rent the farm, 
and by letting the lane .Lord pay for practices which yi eld benefits 
over a much longer period of time» 0 » No 1 - Yes 
•J" T6NÂUT., Let you pay all the costs of the erosion control 
practices if the landlord agrees to compensate you for the 
unused benefit when you leave the far.:. 0 «• Ny 1 - Yes 
ÎC.UANT, Let the landlord pay all the costs of the erosion 
control practices and you pay an additional cash rent 
•mti.l the entire cost 5u paid or until you move., 
0 - Ho 1 - Yea 
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IF G,-.'L'faR„ A. -.aoce careful appraisal of the erosion problem on the 
farm before buying another farm, 0 -- No 1 - les 
'iave information made available on the effects of erosj.cn 
control practices on fields,: sale price of farms„ and 
length of life of the practices• 0 » Mo 1 - Yes 
A lease longer than one year that would provide for installing 
of erosion control practices., C - No 1 - fes 
Other 0 - Kg 1 - Yes 
Other Obstacles 
Is price change operator expects an obstacle? 
0 — i\Q 1 - Yea 
Is machinery and power on farm an obstacle? 
0
 
1 r 1 - ïes 
Is field and road layout on farm an obstacle? 
0 « No 1 - Yes 
Is risk and uncertainly an obstacle? 0 ~ No 1 - ïes 
is adequacy of buildings on the farm an obstacle? 
0 No 1 - Yea 
Is influence of caston of area an obstacle? 
0 - No I - Yes 
Is labor supply on the fam an obstacle? 0 - No 1 - Yes 
is coopération of neighboring farmers an obstacle? 
0 - No 1 ïes 
_s ability to snift, erosion loss an obstacle? 
0 - No 1 - Yes 
Is lack of availability of credit an obstacle? 
0 - No 1 - ïes 
-S attitude of operator ai obstacle? 0 - No 1 - ïes 
>-S terrace design an obstacle? 0 « No 1 - Yes 
Is failure to see cue need for action an obstacle? 
0 - No i = les 
'ther obstacle 0 » No 1 - ïes 
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Card 10 
j d dumber 
r-i-edule Nuœher 
t;\n i.iun Numbsr 
Number 
*i'.:rv-r Mutîbev 
._o_ 
- riy. 
:"i — ?]Odd -
3 - Ida 
4 - Craw.» 
£onona j  
6 - Harrison 
7 •* Shelby 
8 Pott.. 
9 - Kills 
0 - F-renont 
i. l03C. 
\:>poL:raphic g.roap ave.. 
3, V -ri « 
«VÔ, 
fccp, loss 
top , 2 to 
tcp,. 5 
'ohlei operator ax-rot contouring? 
•i.^ or. for objecting to practice 
lac.La to adoption of practice 
l i operator adjpt terracing? 
tiuson for object.-:, ng to practice 
.r.aclo to adoption of practi.ce 
too. 3 to 3,9 
C-Op n 4 to • • - - 9  
than Z 3 -• ave, 
2-9 4 » ave. 
and ovefr 
0 Ho 1 - Ye:; 2 •- Uncertain 
1 - Not necessary 
2 - Short re; problem 
3 -• Tenure problem 
4 ... Other 
1 ^  a 
3 *- c 
5 " e 
7 - g 
9 i 
11 » k 
13 - m 
15 - o 
17 - terrace 
2 - b 
4 - d 
6 - f 
6 - h 
10 - j 
12 - I 
14 - H 
16 - p 
design 
Yes 2 . 
13 - fail to 
19 - other 
Uncertain 
sea need 
0 - No : 
1 - Not needed Call or part) 
2 - Operational difficulty 
3 - Coat 
4 «. Functional weakness 
5 - Tenant (landowner)relationship 
6 - Other 
1 - a <£ " b 
3 - c 4 ... d 
5 - a 6 -• f 
? "• S 8 ~ h 
9 - 1 10 » J 
11 ~ k 12 - 1 
13 - m 14 - n 
15 - 0 16 - P 
17 - terrace design 
'onId operator adopt waterways? 
•oa.son for objecting to practice»' 
0 - No 1 - Yes 2 
1 - Not needed 
2 - Cor, t 
3 - Neighbor13 cooperation 
4 Other 
13 - fail to see need 
19 - other 
Uncertain 
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Obstacle to adoption of practice 1 
2 
3 
4 
5 
6 
7 
a 
b 
c 
d 
e 
f 
11 -
12 «• 
13 -
14 -
15 -
16 -
Cl _ 
Y'ould operator adopt fertilizer? 
r.eason for objecting to practice; 
y 
10 
0 
1 
.) 
4 
g .  17 terrace design 
h 18 - fail to see need 
i 19 - other 
j 
No 1 - ïes 2 - Uncertain _ 
Profitability questioned 
(subs tit, a be practice better) 
Coy t 
Tenant (landowner) responsibllit 
R ec o mmendations out of line 
Other 
Uostacle to adoption of practice 1 - a 11 - k 
2 - b 12 - 1 
3 - c 13 - m 
4 « d 14 - n 
5 - e 15 - Û 
6 - f 16 - P 
7 - g 17 - terrace 
8 •" h 16 - fail to 
P - i 19 - other 
rould operator adopt s true Lure? 
vason for objecting to practice: 
10 - j 
0 - No 1 - Yes Z -
1 - Not needed 
2 - Cost 
3 - Not desired type 
4 ~ Other 
Uncertain 
bstacles to adoption of practice 1 - a 11 - k 
2 - b 12 - 1 
3 c 13 - m 
4 «T» d 14 - n 
5 a 15 - o 
6 - f 16 - ]p 
7 & 17 - terrace design 
8 — h 13 - fail to see reed 
9 =-* i 19 - other 
10 TO j 
oaid operator adopt contour fencing? •v 5 - 2i o 1 - Yes 2 • . Uncertain 
Reason for objecting to practice: 
Obstacles to adoption of practice 
'Uld operator ado y: ratiiv) cn.s If 
1 
2 
3 
4 
1 
2 
3 
4 
5 
6 
7 
8 
q 
10 
C 
not necessary 
short row problem 
tenure problem 
other 
a 
b 
c 
d 
e 
f 
g 
h 
i 
j 
Wo 
11 - k 
1 2 - 1  
13 - a 
14 — n 
15 - o 
16 - p 
17 - terrace design 
IS - fail to see need 
19 - other 
X"c-:= Uncertain 
son for objecting to practice? 
ostucJ.e to adoption of practice 
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- Too much corn 
- Mot enough com 
- Corn 2 yrs„ in succession 
- Other 
•>uXd operator adopt Rotations .11? 
?a:;on .for objecting to practices 
3 
4 
C 
7 
8 
S 
L0 
0 
1 
2 
3 
4 
- a 11 - k 
- b 12 -
c 13 - n 
"• d 14 - n 
e 15 - o 
— 1 16 - P 
... g 17 -- terrace design 
- h 18 » fail to see need 
- i 19 - other 
- j 
•" No 1 - Yes 2 « Uncertain 
•=- Ter races needed 
Not enough corn 
Leasing problems 
Too much grass 
Other 
acles to adop" uion of practice 1 a 11 •— k 
2 b 12 - 1 
3 «• c 13 — m 
4 - d 14 -» n 
5 - e 15 - 0 
6 — f 16 - P 
7 - g 1? —* terrace design 
S •t- h lc - fail to see need 
9 - i 19 - cube:.-
10 • j 
.ii-s" estimate of cost of plan 1 «I- 0 to $999 6 - 500Û to 5999 
2 - 1000 to 1999 7 - 6000 to 6999 
3 — 2000 to 2999 8 - 7000 to 7999 
4 « 3030 to 3999 9 - 8000 and over 
•'i000 to 4999 0 - no total estimate 
but some unit estimate 
J - •- don't know y - no answer 
c-imal'-e of v'.cdii.. ona L jr< JSS r < jLurn first year? _ 
s.t ' 5 estimate of additional gf cS return after 5 years? 
u-:!;5r "s estimate of additional gross return affct 
-L - X.O 0 
2 - 1 to 33 
3 - 34 to 66 
4 - 6? + 
; dieted cost of plan (Not including livestock) 
r-
ri wil units needed 
1 0 Co 4999 
2 - 100 D to 199? 
3 - 2000 to 2999 
4 •" JO jO to 3999 
5 - 4000 to 4999 
6 - 5000 to 5999 
7 - 6000 to 6999 
8 - 7000 to 7999 
9 - 8000 to 8999 
0 - 9000 and over 
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Bucketed total co-$c. of plan 1 •• 0 to 3>^S9 6 - J t.v 
Z 1000 to 1P99 7 .. 60C0 to 6999 
3 .. 20vJ to 2999 6 - 7000 to 7999 
4 - 3000 to 3999 9 _ aooo t.c 3999 
5 - 4000 t,o 4999 0 » 90C0 &r*d. over 
Would farmers hav.v tn borrow that amount:• 0 - No -"!• - Tes 
Aceld far: riers be willing to borrow that: amour it. 3 - No 1 - 1% 
At} not willing, *:> bjrro*? -L-a2«b3-t. 4-d 
Wou Id farmer be able to tarrow this amount? 0 - Mo .1 •• fes 
-'n;y not able to oorrovr? 1. • h 2 » b 3 » c - d 5 - ') 
Farmer's estimate, of additional ^ross. return from Plan .11 .after 1 yz'7 
Fanner's «stizats of additional return, from Plan II aftor 5 yrs? 
Fanner's estimate of additional gross return from Plan 11 alter 10 yrs? 
1 - - to 0 
2 - i tc 33 
3 - 34 to 66 
- 5? •<-
Cbitiices of opera v.Lti t; farm 1 y-aar from now? Actual Ko,, if 10 
codo < s •:). 
Chances of op.^rat'.og farm .5 yaa;*s from now? Actual Mo. -, if 10 
code S:> 0„ 
type *>f reata i. a^ vec-ment? a. ... cash 
- crop share 
3 - cash, crop yhare 
s* «• crop-li^es took share 
;Ji - other 
Is law33 wri c,ten? 0 No 1 ... Yes 
Length of lease? I . 3, 4 - 4 ? « ? 
2 - 2 - :) 8 - 8 
3 " ? 6 £ 9 " in.iefS nlbe 
-•-•re oxponse* of erosion control practices shared in lead»; 
0 - 'to 1 •». Yes 2 - wot m lease t but 
Sit.vj'ôd, 
Is it the type of lease the fav--a bad ir: 195?^ 
0 - No it. . V&s 
50.2 
s vu dumber 
chouule Number 
Lrucum ;-;>".vber 
•Sy.uent Number 
duty M umber 1 -• Ply. 
2 ^ .«ood -
3 Ida . 
4 •-* [ ii \ i -, 
5 •* Honona 
6 Harrison 
7 =- Shelby 
8 Pott 
9 » Hills 
0 » Fremont 
oil loss 
opo0r.iphlc group 1 •- ave top less than 2. 3 
Colu.rin Number 
1 1 
2 " ave top - 2 fco 2 9 4 
5 "• ave.. top . 5 and over 
e;'i.;th of ownership,. 
ow acquired? 1 - a 3 «• e 5 ~ « 
b 4 ci 
rice per acre 
ic owner borrow to finança purchase9 0 -- Ho 1 « Yes 
ource of s redit-:. 1 - Bank 'j other incividual 
?. S» v &  6  -  F e d . ,  l a n d .  B a n k  
loan assoc-
3 <•* Insurance 7 <-• F H ,A-
- ave top: 3 to 3-9 
- eve., top 4 to 4,9 
4 •- Relative G »» Other 
kmc- for farm when operator quits farming it? 
3. - a 3 - c 5 « a 
Vr - 0 4 - 1 
ric e of farm? Actual No-, per acre 
re; ent short term indebtedness? 1 - 0 « 4999 
2 _ 1.000 - 1.999 
3 - 2000 ~ 2995 
4 3000 - 3999 
5 - 4000 .. 4999 
; .! t. the normal amount, be rrowed T 0 - No 1 ïes 
wCt nt of usual short ter?' indebtedness? 
1 « 0 - $999 
2 - 1000 1999 
3 - 200C - 2999 
4 3000 - 3999 
5 -• 4ooo - 4999 
r.t of mortgage indebtedness? Actual No 
iioi nr.. of household indebtednessÎ 1 » 0 - $999 
2 - 1000 » 1999 
3 - 2003 - 2999 
4 » 3000 - 3999 
5 - 4000 » 4999 
.-i- farm income a« compared with 5 years -ago? 
1. <=• more 2 -- less 
6 - 5000 « 3999 
7 - 6000 •» 6999 
8 - 7000 - 7999 
9 _ 8000 - 8999 
0 « 9000 a net over 
6 .. 5000 , 5999 
7 6000 » 6999 
5 - 7000 7999 
9 - 9000 - 6999 
0 « 9000 and. over 
6 - 5000 ^  >999 
? « 6000 - 6999 
0 - 7000 « 7999 
9 - 8000 -, 8999 
0 - 9000 and over 
» same 
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Rea 5 )n for change in income? - 1 •= a. 4 - d 7 - b and c 
b 5 - e 8 • o and f 
3 ~ c 6 «• f 9 - b and c and- f 
o - other 
promising investment opportunity? 1 •- a 5 - o 
2 t 6 » f 
3 - c 7 » S 
4 - d 8 h 
Amount of investments =" 0 --- N;9S'9 
5 -
10C0 -
2.0JO 
]OCO -
400 U -•• 
•::i!C-ïnd best invesr.nent possibility? 
1999 
Z999 
3999 
4999 
6 
7 
8 
9 
o 
5030 
6030 
yooj 
8000 
5999 
1 
2 
3 
4 
Bet.;er position to invest than 5 yrs, ago? 0 
.you likely to invest ;his year or next? 0 
machinery 
livestock 
fertilizer 
buildings 
No 
« Ko 
'.'ho helps make decisions? 0 - wife 
1 ... l&ndiord 
2 «• etiildren 
3 «=• parents 
4 ----- (fife & landlord 
6999 
7999 
8999 
9000 and over 
5 •-> add -, l«.»nd 
6 - terraces 
7 waterways 
8 *- ether 
1 - ïes 2 - same 
1 = les ___ 
wife children 
wifu L- parents 
landlord & children 
landlord & parents 
children & parents 
no ons 
5 -
5 ... 
7 -
8 -
9 -
0 -
Amount wife helps make decisions? 
«no ant landlord helps makj decisions? 
•v.icunt children help make decisions? 
iniaunt parents help make décisions ? 
0 
1 
2 - 30 
0 - 14% 
15 - 30 
- 44 
; v;: • source of informatioui 1 -
3 
4 
5 
6 
i  
8 
individual in Co... for 
TV 
radio 
newspaper 
magazine 
bulletins 
extension 
ses 
lending 
agencies 
information? 
1 **. extension 
' 2 - 5CS 
3 lending 
agencies 
o vhom did operator go for information last 
G «- no one 
1 ••=• extension 
2 - 3CS 
3 - lending 
agency 
9 
10 
11 
32 
13 
14 
1.5 
16 
4 
5 
6 
year? 
4 .= 
5 -
6 ~ 
3 - 45 . 
4 - 60 -
j - 75 -
6 « 90 . 
Vac„ Agr, 
neighbors 
other 
two 
three 
four 
five 
six 
VOOo Agz\. 
neighbors 
o i-iiers 
Vocc Agr 
neighbors 
others 
60^  
75 
90 
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person to organize conservation work day? 
0 - farmer 6 - farmer & extension 
3. - extension 7 - farmer à 5GS 
2. ™ SCS 8 farmer & lending agency 
') -- lending agency 9 - farmer & Voc« Agr« 
4 - VoCn Agr.. 
5 - Othars 
I-'Otis operator have records of practices? 0 - No 1 - ïes _t _ 
Ixt;;s operator remember 195-- Interview? 0 - No X « Yes ____ 
Did he take action a;; result of 1952 interview? 0 - No 3. - Tea 
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Card 12 
X • unknown 
Y • not applicable 
Gftltmn Number 
1 — Plymouth 6 — Harrison 
2 — Woodbury 7 — Shelby 
3 — Ida 8 «— Pottav.attamie 
4 — Crawford 9 — mils 
5 *— Monona 0 — Fremont 
less than 2 
2 to 2.9 
5 and over. 
3 — ave. top. 3 to 3,9 
4 — ave. top. 4 to 4.9 
Card Number 
Schedule Nisnber 
Stratum Number 
Segment Number 
County Number 
Soil loss, 1957 
Topographic Group 1 — ave. top. 
2 — ave. top. 
5 — ave. top. 
Soil loss, 1952 
Soil loss, 1949 ___ 
Soil loss goal, 1957 ___ 
Soil loss goal, 1952 ___ 
Soil loss goal, 1949 ____ 
Acres tillable (used in soil loss calculations) ____ 
Extent of seriousness of erosion 
1 — major problen 3 — problem, neef.s no action 
2 — somewhat of a problem 4 — no problem 
Acres of farm recommended to be in corn ____ 
Iiitro-;en fertilizer, class ' 
1 — 0 to 49 lbs. 
2 — 50 to 99 lbs. 
3 — 100 lbs. and over 
4 — none 
Acres of fam reconmended to be in neadov: ___ 
Type of livestock recommended _____ 
1 a 2 "• b 3 —— c 
4 — d 5 —- e 6 — f 
7 — other 
Number of animal units recommended _____ 
Contouring recommended _____ 
1 — none 
2 — same 
3 — all 
Terracing recommended 
1 — none 3 
2 — some 4 
".-aterways recommended 
1 — none 
2 —- some 
Larthen dams recommended 
1 none 3 — all ditches 
2 — some ditches 
Concrete structures recommended 
1 — none 3 — two 5 — four 
2 — one 4 — three 6 — five 
«— all crops 
— all pasture 
3 — all 
5 — all lend 
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Card 13 
Gard Number 
Schedule Number 
Stratum Number 
Segment Number 
County Number 
Co!)'mm Number 
j lJ l  
~ Ply. 
><ood i 
- Ida 
4- Craw, 
5 - Monona 
6 - Harrison 
7 - Shelby 
8 - Potte 
9 - Mills 
0 - Frenont 
Soil loss 
Topographic group 1 - ave» top» 
2 - ave. top. 
5 - ave. top. 5 
..ould landowner adopt contouring? 
Reason for objecting to practice 
less than 
2 to 2.9 
and over 
0 - Ko 
1 
Obstacle to adoption of practice 
'..ould lax*?, owner adopt terracing? 
Reason fo, objecting to practice 
Obstacle to adoption of practice 
3 - ave. 
4 - ave. 
top. 
top. 
3 to 
4 to 
3.9 
4.9 
1 - Yes 2 - Uncertain 
Not necessary 
2 - Short row problem 
3 - Tenure problem 
4 - Other 
1 — a 2 — b 
3 — c 4 - d 
5 - e 6 - f 
7 - R V - h 
9 - i 10 - j 
11 - k 12 - 1 
13 - m 14 - 31 
15 « 0 16 - P 
1? - terrace design 18 - fail to see need 
19 - other 
0 - No 1 - Yes 2 - Uncertain _____ 
1 - Not needed (all or part) _____ 
2 - Operational difficulty 
3 ~ Cost 
4 - Functional weakness 
5 - Tenant (landowner)relationship 
6 - Other 
1 - a 2 - b 
3 - c 4 - d 
5 — e 6 - f 
7 - S 8 - h 
9 - i . 10 - j 
11 - k 12 - 1 
13 - m 14 - n 
15 - o 16 - p 
17 - terrace design 
'. ould landowner adopt waterways? 
Reason for objecting to practice? 
16 - fail to 
19 - other ' 
2 - Uncertain 
fce need 
0 - No 1 - Yes 
1 - Not needed 
2 - Cost 
3 - Neighbor's cooperation 
4 - Other 
307 
Farm, large enough to earn adequate income 
0 — no 1 — yea 
ivliat type of lease would you suggest? 
1 — crop share 4 — crop livestock share 
2 — cash 5 — other 
3 — cash, crop share 
Do you oivn any other farms? 
0 — no 1 — yea 
If ïes, how many additional acres? 
how far from this fam? 
If Yes, liidw are the other f aras operated? 
1 — self 3 — manager 
2 — "tenante 4 — other 
If bllLF, what is the size of the farm you operate? 
YJhat are the chances that you will own this fara five 
years from now? (Chances out of 10) 
Need for Income 
If this farm were sold now, at what price would it sell? (per aero) 
Do you have any plans for disposing of triis fara at any time 
in the future? 
0 —- no 1 — yes 2 — uncertain 
If YES, what arc they? 
1 — will sell if buyer available 
2 — will probably sell in future 
3 — will sell if son does 
Is there a mortgage debt on this fara? 
0 — no 1 — yes 
If Yi£s how much is it? (per acre) 
Lhat per cent of your income is from this fara? 
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Obstacle to adoption of practice 
ould landowner adopt fertilizer? 
Reason for objecting to practice: 
Obstacle to adoption of practice 
1 - a 11 - k 
2 - b 1 2 - 1  
3 - c 13 — o 
4 • d 14 - n 
5 — e 15 - o 
6 - f 16 - p 
7 - g  17 - terrace design 
8 - h 18 - fail to see need 
9 - i 19 - other 
10 - j 
0 - So 1 - Yes 2 - Uncertain 
1 - Profitability questioned 
(substitute practice bettor) 
would landowner adopt structure? 
Reason for objecting to practice : 
Obstacles to adoption of practice 
2 - Cost 
3 - Tenant (landowner) responsil 
4 - Iteco: mandations out of line 
5 - Other • 
1 - a 11 - k 
2 - b 1 2 - 1  ,  
3 - c 13 - m 
4 - d 14 - n 
5 - e 15 - o 
6 - f 16 - p 
7 - g  17 - terrace design 
8 - h 18 - fail to see need 
9 - i 19 - other 
10 - j 
0 - No 1 - Yes 2 - Uncertain 
1 - Not needed 
2 - Cost 
3 - Not desired, type 
4 - Other 
1 - a 11 - k 
2 - b 1 2 - 1  
3 - c 13 - m 
4 - d 14 - n 
5 «* e 15 - o 
6 - f 16 - p 
7 - g  17 - terracedosign 
8 - h lo - fail to see heed 
9 - i 19 - other 
10 - j 
'..'ould landovjner adopt contour fencing? 
Reason for objecting to practice: 1 
' 2 
3 
4 
Obstacles to adoption of practice 1 
2 
3 
4 
5 
6 
7 
8 
9 
1C 
0 - No 1 - Yes 2 - Uncertain ___ 
not necessary ___ 
short row problem 
tenure problem 
other 
a 
b 
c 
d 
e 
f 
g 
h 
i 
j 
11 - k 
12-1 
13 - m 
14 — n 
1 5 - o  
16 - p 
17 - terrace design 
18 - fail to see need 
19 - other 
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would landowner adopt rotations I? 
Reason for objecting to practice: 
Obstacle to adoption of practice 
..ould landowner adopt Rotations II? 
Reason for objecting to practice: 
Obstacles to adoption of practice 
0 - No 1 - Yes 2 - Uncertain 
1 - Too much corn 
2 » Not enough corn 
3 - Corn 2 yrs. in succession 
4 - Other 
1 - a 11 - k 
2 — b 1 2 - 1  
3 - c 1 3 — B I  
4 — d 14 - n 
5 - e 15 — o 
6 » f 16 — p 
7 - 6  17 " terrace design 
8 — h 18 - fall to see need 
9 - 1  19 - other 
10 - j 
O - N o  1  — Yes 2 - Uncertain 
1 - Terraces needed 
2 - Not enough corn 
3 - Leasing problems 
4 - Too much grass 
5 - Other 
1 - a 11 » k 
2 - b 12 - l 
3 — c 13 - m 
4 — d 14 - B 
5 - e 1 5 - o  
6 - f 16 — p 
7 - g  17 - terrace design 
8 — h 18 - fail to see need 
9 - i 19 - other 
10 - j 
Tenure 
V.hat are tiic chances that you vd.ll own this farm one ye&r from now? 
(out of ten) (Gode 0 foi 3d) 
'"hat are the chances that you will own this farm fivo years from mow? 
(out of ten) (Code 0 for 10) 
Percent of crops received by lanS&ssaier 
Corn 
Small grain 
Cash rent for hay & pasture 
(per acre) 
Livestock-share 
Cash rent for entire farm (per acre) 
All 
Percent of expenses paid by landowner 
Grass seed 
Fertilizer 
beed corn 
All 
Does your rental agreement provide for sharing of tin* expenses of 
erosion control practices? 
0 — No 1 • les 
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Is it the same type of lease that the farm was operated under in 195?.? 
0 — NO 1 — Ï63 
If NO, how was it changed: 
a — 1 d •» 4 
b  -  2  e - 5  
c — 3 f — 6 
If NO, who t;as responsible for the change? 
1 - landlord 3 - other 
2 - tenant 
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Card 14 
Card Number 
Schedule Number 
Stratum Number 
Segment Number 
County Number 1 - Ply. 6 - Harrison 
2 - I'OOde 7 - Shelby 
3 - Ida ù - Pott. 
4 - Craw, 9 - Kills 
5 - Monona 0 - Fremont 
Column Number 
JL Ju 
Soil loss 
Topographic group 1 
2 
5 
Costs and Returns 
ave» top. less than 2 3 - ave. top, 
ave. top. 2 to 2,9 4 - ave, top, 
ave, top, 5 and over 
3 to 3,9 
4 to 4.9 
Do you think adoption of the first plan would pay within a 
five-year period? 
0 - Mo 1 - ïes 2 - Uncertain 
'. hat do you estimate to be the cost of insLalling the first plan? 
1-0-999 
2 - 1000 - 1999 
3 - 2000 - 2999 
4 - 3000 - 3999 
5 - 4000 - 4999 
6 - 5000 - 5999 
7 - 6000 - 6999 
8 - 7000 - 7999 
9 '»• 8000 and over 
10 - no total estimate but some unit estimate 
VJhat do you estimate the additional gross return to the farm would 
be from this plan after it v;as adopted? 
1 — - to 0)6 after 1 year 
2 - 1 to 33/s after 5 years 
3 - 34 to 66/o after 10 years 
4-67 and over % 
Y.'ould you have to borrow the amount required to install the 
plan with terraces? 
0 — No 1 — Yes 
If ÏLS, would you be able to borrow this amount? 
0 - Ko 1 - Yes 
If NO, why not? 
a 
b 
c 
d 
1 
2 
3 
4 
e 
f 
6 
h 
5 
6 
7 
b 
Do you think adoption of the second plan would pay over a period 
of five years? 
0 — No 1 — Yes 
..hat do you estimate the additional gross return to the f.-irrn would 
be from this after it was adopted? 
1 - - to 0/5 after 1 year 
2 - 1 to 33% after 5 years 
3 - 34 to 66>o after 10 years 
4 67 and over % 
Sources o£ 
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Are the gollovdng good 
source of information? 
Best individual in Co. 
for Information? 
To whom did operator go 
Information last year? 
T.V. 0 - No 1 — Yes 
Radio 0 - No 1 — Yes 
Newspaper 0 - No 1 - Yes 
Magazines 0 - No 1 - Yes 
Bulletins 0 - Ko 1 — Yes 
Extension 0 - tiO 1 - Yes 
ses 0 - No 1 - Yea 
Leading 0 - No 1 — Yes 
Agencies 0 - No 1 «• Yes 
Voc. Agr. 0 - No 1 - Yes 
Neighbors 0 — No 1 - Yes 
Others 0 - Ko 1 - Yes 
1 - extension A - Voc, Agr. 
2 - SCS 5 - neighbors 
3 - lending 6 - others 
agencies 
for 
0 - no one 
1 - extension 
2 - 80S 
3 - lending agency 
Does operator have records of practices? 
0 - No 1 - Yes 
Does operator remember 1952 interview? 
0 - No 1 - Yes 
Did he talce action a s result of 1952 interview? 
0 — No 1 ««? Yes 
4 ~ Voc« Ajr. 
5 - neighbors 
6 - others 
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Card i.5 
* = unknown 
y = not applicable 
Column Number 
Card Number 1 5» 
Schedule Nuxaber . 
Stratum Number _____ _____ 
Segment Number _____ 
S@il i@es 
Tomographic grsmp 1 « ave, cop, 
2 » ave0 top. 
5 » ave0 topo 
less than 2 3 - ave„ tepc 3 to 3=9 
2 to 209 4 •= ave, top, 4 to 4„9 
5 and ever 
Obstacles contouring 1 • a y 1 °> k 
Il t ; M 2 <=> b yZ »  1 
n i. tt 3 « e y3 - B 
'» M M 4 •= d y4 » C 
6 » si y5 - o 
7 = g y6 <= p 
8 - h y? «= q 
9 i y8 «• «at, & kind of practice 
\0 <o j yS •» fail to see need 
0 <= terrace design 
If y9 i» present, why? 
Q„ (c19) Hot needed 
Lo (til) Not wanted 
2o (cl2) Does noro ha.ro tv-ao good 
30 (cl3) Short rows 
5o <cl5) Other 
Obstacles to terraces 3 y i  •» k it v m c -, i> y2  1 
11 » « » j 4 - C, y3 •*> m 
!» 1 • « 1 4 » d y*  = n 11 l i f I 
V 
-• / y5 o 1 ! 1 • * 1 
~ S y f>  
= 
P 
H ^ h y7  
-
q 
S " i y8 <= amt0 & kind of practice 
f ' J  1 j y9 » fail to see need 
0 «= terrace design 
If y8 is present, why? 
Oo (TO) Not as many oe^. a 
10 (Tl) Not as many was.; ed 
20 ÇT2) Destroys good *eai 
30 (T3) Too hard to far* 
4C (T4) Fail to contr®i w><*ion 
50 (T5) Other 
If y9 is present, why? 
Ou (T10) Not needed 
lo (Til) Not wanted 
2„ (T12) Does more h«-, : ter»»ion) than good 
3„ ÇT13) Too bard to i'&rw 
4» (T14) Pails to control esosion 
50 (115) Other 
® 2 •= 
Obstacles to waterways 
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1 a yi a> k 
2 =• b y2 •=> 1 
,3 • c y3 • m 
4 - d y4 « n 
6 t y5 o 
7 g y6 « P 
8 « h y7 q 
9 » i y8 " anc0 & kind of practice 
yO j y9 fail to see need 
0 terrace design 
If y8 ia present, why? 
Oo (WO) Not aa many needed 
lo (Wi) Prefers fewer but bigger ones 
5C. (W5) Other 
Obstaeles to fertiliser 1 = a yl - k 
1 
i •
2 b y2 
3 c y3 
4 «• d y4 • 
6 => y5 -
7 <= 8 y6 
8 a h y7 
9 « 1 y8 » 
yO » j y9 -
0 «• 
B 
a 
o 
P 
<i 
amto & kind of practice 
fall to aee need 
terrace design 
If y9 is present, why? 
Oo (F10) Hot needed 
lo (P11) Not wanted 
2c (P12) Does more harm than good 
4. CP14) Doea no good 
So (F15) Other 
Obstacles to Structures 
Obstacles to conteur fencing 
i « a yi » k 
2 b y2 1 
3 c y3 » m 
4 » d y4 n 
6 « / y5 e 
7 8 y6 P 
8 - h y7 - q 
9 • i ya amto & kind of practice 
yO - j y9 » fail to aee need 
0 e terrace design 
1 a yi <* k 
2 b y2 o> 1 
3 c y3 a 
4 d y4 - n 
6 - t y5 « o 
7 8 y6 CD P 
8 h y7 4» q 
9 • i ya At. & kind of practice 
yO - j y> • fail to aee meed 
0 - terrace design 
" 3 " 
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It" y9 is present, why? 
O0 (CFO) Not needed 
lo (CF1) Not wanted 
2= (CF2) Contributes to more erosion 
5. (CF5) Other 
Obstacles to Rotation I 
If yS is present, why? 
0. 
1 = a 
2 » b 
3 « c 
4 • d 
6 ® / 
7 = g 
8 - h 
9 - i 
yO - j 
yl <= k 
y2 - 1 
y3 - m 
y4 « n 
y5 - o 
y6 - p 
y? - q 
y8 
y9 
0 
ante & kind of practice 
fail to see need 
terrace design 
#10) Not enough corn 
lo CRU) Too much corn 
2o (RI2) Dislikes corn several years in succession 
30 0113) Rotation doesn|c fit field 
4« CRI4) Wants one rotation only 
5„ (RI5) Can't establish meadow successfully 
6C (RI6) Other 
Obstacles to Rotation II 1 ua a yi «= k 
2 = b y2 1 
3 = c y3 a> e . 
4 = d y4 « a 
6 - / y5 • o 
7 «=» g ye » P 
8 ° h y? •= <1 
9 o i y# <= ant* & kind of pi 
yO — j y9 T fail to sa* need 
0 - terrace design 
If >5 is present why? 
Oc WHO) Not enough ear» 
lo (Bill) Too mush cmv 
2o CR1I2) Dislikes earn several years in succession 
30 (B.II3) Rotation fit field 
40 (RII4) Wants one rogation only 
5» 0U.15) Won't contre* mwlon 
60 0&II6) Not practical or economical 
7„ 01117) Other 
Obstacles on farm, 1957 
• I 
11 
II 
If 
n 
ti 
i - a yi 
2 b y2 
3 c y3 -
4 = d y4 
6 - t y5 -
7 • 8 y6 » 
3 h y7 • 
9 i ye • 
yo j y9 m 
0 • 
k 
1 
m 
n 
o 
P 
q 
€-••>:*".ï -tijto'bes: 
S-s'4rfbdu;.e îlueeber 
âv..ràtija» 'iijtob-Br 
Svjpiaac ftun&ejr 
Card ïi6 
Landowner Schedules * r, UtiX.:VA!Tl 
y » 0®t appliffafcl. 
Coiijmn ttumber 
>#11 L®6-i 
ï«vpagrAph ie greup i 
2 
5 
avoc 
ave, 
ave6 
top, les» shan 2 3 
£ep„ 2 t® 209 4 
tcfpo 5 and ever 
'ave-» cep, 3 £@ 3o9 
ave„ tcpo 4 te 4»5 
0Tvi»ïA*si«s t® eewiEouring i » a yi 0> k 
2 *» b y2 œ I 
3 <» e y3 • 
4 d y4 " 6 ^ 
6 f ys - O 
7 g y& =* p. 
8 • h yî » q 
9 - .t y8 *mt. & kind of practice 
-•> « J y9 fall 0
 
I
 
1
 
terrace- deai'ga 
If y9 i» pra»e»te why? 
($10) Hot needed 
U Oil i) Sot wanfead 
>.o (ei2) &ôeevaore« faàii 
3« Ce 14) shaft eowrev 
>c (clà) 'Otiier 
Obtttaelea te» tcrracea• • 
good 
i « 6' yi « k 
Z •= !>' ya » •  i  
J s y3 • m 
4 ri y4 » n 
£. * # . ys e o 
? - S y6 P 
« h y7 » q 
S - i ys ant. & kind of practice 
yo » j y9 * fall to aee need 
0 « terrace design 
If v3 x* 
l o  
20 
3, 
4c 
5>r*aaat, why? 
CIti) Not aa many nee^.^l 
hi) Not aa «any waatW 
(T3) ftaatroye good ml I 
(T3) Too hard to f sm 
<r«) Fail to contre! eroeion 
<T5) Other 
I t  y' )  it present, why? 
9c 
L 
a„ 
3, 
4, 
5, 
CrtO) Not needed 
(Til) Hot wanted 
(712) Doea more hat# (era* ion) than good 
Too hard to far» 
Fail» t» raw* i»i woe Ion 
Other 
sa 
#15) 
•» 2 ° 
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Obstacles to waterways i ® a yi «= k It 1! II 2 « b y2 <= 1 
It If If 3 - c y3 - m 
Il II H 4 - d y4 n 
Il II If 6 • é ys o 
H 11 II 7 • g y6 P 
8 • h y? q 
9 - i y8 amto & kind of practice 
yo. - j y» fail to see need 
0 terrace design 
If yS ia present, why? 
Oo (MO) Hot as many needed 
lb 0*1) Préféra fewer but bigger enea 
50 <W5) Other 
Obstacles to fertiliser l - a  yi k ft ft If 2 - b y2 1 
U II If 3 - c y3 • m 
ft If II 4 • d y4 n 
11 H «1 * 6 • 4 ys o 
H II tl 7 - g yô P 
8 - h y? q 
9 - i ya amto & kind of practice 
yo - J y9 fall to see need 
0 - terrace design 
If y9 is present, why? 
Oe (F10) Hot needed 
lo (pll) Hot wanted 
2, (F12) Dees awe harm than good 
40 OP 14) Does no good 
5c CP 15) Other 
Obstacles to Structures 
H 
» 
H 
it 
.4 - a 
2 - b 
3 - c 
4 ® d 
6 - / 
' - 8 
8 • h 
9 - i 
yQ » j 
Obstacles to contour fencing I - a 
2 - b 
3 - c 
4 - d 
6 - / 
? - 8 
8 • h 
9 - 1  
yO - j 
yl - k. 
y2 
y3 
y* 
ys 
y6 
y7 
y8 
y9 
0 
II 
II 
ft 
It 
ft 
I f  
II 
II 
I t  
1t 
yi 
y2 
y3 
y4 
ys 
y6 
y7 
ya 
y9 
o 
i 
n 
n 
0 
P 
q 
ant. & kind of practice 
fail to aee need 
terrace design 
k 
1 
m 
n 
o 
P 
q 
«t. & kind of practice 
fail to see need 
terrace design 
» 
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If y9 xs present, why? 
0„ (CFO) Net needed 
I» (CF1) Not wanted 
20 (CP2) Csstributes to more erosion 
5„ (CPS) Other 
Obstacles to Rotation I 1 a yi a li «I II 2 b y2 » 
>1 It «1 II 3 c y3 -
tl " II I t  4 d y4 • 
II •  1  ! <  M 6 i y5 -It II 11 I t  7 8 y& «» 
8 - h y7 
• 9 - i y8 
yo • j 0 y9 
0 
k 
1 
m 
n 
fail to see need 
terrace design 
If 78 is present, why? 
Oo (RIO) Hot enough corn 
lo flLll) .Too much corn 
2= 0tl2) Dislikes com several years in succession 
30 0113) Rotation doesnjt fit field 
4. 0114) Wants one rotation only 
5» 0115) Can't establish meadow successfully 
60 0116) Other 
Obstacles to Rotation IX I - a yl - k 
" " " " 2 - b y2 • 1 
. . . .  3  - c y3 
4 » d y4 • n 
6 - i y5 • o 
7 - g y6 - p 
8 • h y7 • q 
9 - 1  y8 - amto & kind of practice 
yO - j y9 - fail to see need 
0 * terrace design 
If y8 is present why? 
0« OHIO) Not enough s«w 
lo (kill) Too much cor» 
2. OU 12) Dislikes corn several years in succession 
3. 011X3) Rotation doeso't fit field 
40 01X14) Wants one rotation only 
S, 011X5) Won't coetroi. #%o#ion 
60 Oil 16) Not practical or economical 
1 « 01X17) Other 
Obstacles on farm, 1957 
H II 1< 
>1 II • 1 
It 11 II 
11 II II 
11 H II 
II II II 
H II 11 
1 - a yl - k 
2 - b y2 - I 
3 • c y3 - m 
4 • d y4 • n 
6 • / y5 - © 
7 » g y6 » p 
8 • h y7 * q 
9 • i y8 * amto & kind of practice 
yO • j y9 - fail to see need 
0 - termace design 
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Appendix D. Explanation of Tests of Signifie 
320 
Determination of the probability that the difference in 
the soil loss means for farms with and without an obstacle was 
not due to chance, necessitated the use of several statistical 
tests. By assuming no appreciable sampling error and inde­
pendence of obstacles in their effects on soil losses, a "t " 
test with pooled variance was considered applicable (38, pp. 
90-92). 
The hypothesis that the mean soil loss for farms with 
each obstacle was the same as the mean soil loss for farms 
without the obstacle was tested by computing the statistic 
t _ ) fon^pn » xn - Z) ^ 
» (0n + jn)£ x 
and comparing it with the tabulated value of Students' t dis­
tribution for the desired probability level with the appro­
priate degrees of freedom. Where 
^ X 
ix = ^ , the mean soil loss for farms with the 
obstacle, 
- £ nx 
0X = —— , the mean soil loss for farms without the 
0n 
obstacle, 
n = number of farms,. 
X = soil loss per farm, 
i=2 - 0^x2 - + ilX2 . l£gî! , the poolea 
sum of squares, 
and the subscript prefixes 1 and 0 Indicate farms with and 
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without the obstacle respectively. 
In order to obtain comparable results with those.obtained 
In 1949, similar statistical techniques were used also. In 
1949 Frey (14, pp. 1006-1007) tested the difference in the 
soil loss means for farms with each obstacle and for those 
without the obstacle while including an allowance for the 
sampling error. This procedure was repeated for the data 
obtained in 1957. Determination of significant differences 
in means by this method assumes independence of obstacles in 
their effects on soil losses. 
The hypothesis that the mean soil loss for farms with 
each obstacle and.those without the obstacle are the same was 
tested by computing the statistic 
and comparing it with the tabulated value of Students' t dis­
tribution for the desired probability level with the appro­
priate degrees of freedom. Where 
— 2, it 
X = — „ , the mean soil loss for farms with the 
ln0 
obstacle, 
0X = , the mean soil loss for farms without the 
0 0 
obstacle, 
Xljk = the soil loss for the kth farm in the j 
sampling unit of the I**1 stratum, 
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S — _ g— = , the variance of the differ­
ence of the means, 
tl(» . hp! r !l__ + 
10 ^l^ljk) l£o 
lnO 
- 2 
lfO ' 
^n0 = the number of sampling units containing farms 
with the obstacle, 
0 * 
= the within-stratum mean squares for soil loss on 
farms with the obstacle, 
p 
= the within-stratum mean squares for number of farms 
with the obstacle, 
Sxf = the covariance for soil loss and number of farms 
.with the obstacle, 
3/0 = the number of farms with the obstacle, and 
V(QX) is computed in an analogous manner to V(^X) . 
This 111" test has two major limitations. It ignores the 
covariance between farms with and without each obstacle. 
Also, the method fails to consider the effect that one ob­
stacle may have on another in influencing soil loss. The 
latter limitation was considered more serious than the former. 
Consequently, linear regression was used also in testing the 
significance of obstacles on soil loss. The hypothesis that 
the regression coefficient, b, for each obstacle is equal to 0 
323 
was tested by computing the statistic 
and comparing It with the tabulated value of Students' t dis­
tribution, for the desired probability level with the appro­
priate degrees of freedom,* where 
b = the regression coefficient for each obstacle, 
Sfc =•the standard error of each regression coefficient, 
Y = (f)a + bX]_ + bxg > . .. + bx]_g, 
Y = soil loss for the sample of 138 farms, 
a = an overall mean, and 
X1 x16 = obstacle 1 ... 16 (entered In regression 
problem as 1 if obstacle was present on the farm 
or 0 if it was not present). 
However, if the interaction among obstacles is ignored, 
it would be possible to consider the covariance between farms 
with and without each obstacle. As with the technique used 
by Prey, the hypothesis that the soil loss means for farms 
with each obstacle and those without the obstacle are the 
same could be tested by computing the statistic 
, 1% - 0% 
z 
- s""= = 
1% - 0% 
*E. H. Jebe, Ames, Iowa. Recommendations for statistical 
analysis. Private communication. 1959. 
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between obstacles appeared too Important to be Ignored, this: 
form of statistical analysis was not utilized. .. . 
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and comparing It with the tabulated value of Students' t dis­
tribution for the desired probability level with the appro­
priate degrees of freedom. Where 
_ i- Xji 
X = —, the mean soil loss, 
Xjj = the soil loss for farms in the l^1 stratum, in the 
sampling unit (either 1 or 2) , 
V - 0* = ^ i ^ ^2 t * 1X11 ~ 1X12* + l^lnil~lni2^ 
-  2]_X( 1X1 1  -  ix ig)  ^ in i l  -  ln i2^J + -V4  |  
[ Vil " 0Xi2 2^ + 0*2^ 0nil " 0ni2* " V 
(oXll " 0X12^0nil " 0ni2^J " 0^ 
| ^lXil 0X11 " 0X lXil Onil " 1X11 0X12 
* 0X 1X11 0ni2^ * 111XH " 1X lnil^ " 1X12 
" 1X lni2^+ BoXil - 0X Onil^ " (oX!2 " 0X 
0n12^ J + i ( 1X11 - 1X lnil^  - (lX12 ~1X lni2^  
PoXil " 0X Onil^  " ^ 0X12 " 0X 0ni2y} ' tks 
variance of the difference of the means, ^X - QX , 
n » number of sampling units . 
n = mean number of sampling units, 
and the subscript prefixes 1 and 0 indicate farms with and 
without the obstacle respectively. Since the interaction 
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Appendix E. Characteristics and Obstacles of 
Nonoperating Landowners 
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Table 83. Owners' characteristics and obstacles on seven 
farms in Western Iowa where owners had no 
effective obstacles to erosion control practices, 
1957 
Item Units 
Group Sample 
mean mean 
Soil loss per farm 
Topographic rating per farm 
Soil Conservation District 
participation 
Complete cooperator 
Initial cooperator 
Noncooperaitor 
Estimate of seriousness 
of problem 
Major problem 
Somewhat of a problem 
No problem 
Owners with ability to borrow 
funds for erosion control 
practices 
Type of lease 
Cash, crop share 
Crop, livestock share 
Crop share 
Cash 
Owners' obstacles 
Need for immediate Income 
Insufficient roughage 
consuming livestock 
Operators' obstacle of need 
for immediate income 
Additional acres owned per owner 
Owners over 65 years of age 
(tons per acre) 7.7 
(index number) 2.8 
(percent) 
(percent) 
(percent) 
(percent) 
(percent) 
(percent) 
(percent) 
(percent) 
(percent) 
(percent) 
(percent) 
(percent) 
(percent) 
0 
43 
57 
29 
42 
29 
57 
71 
29 
0 
0 
29 
0 
(percent) 29 
(acres) 1,694 
(percent) 57 
15.4 
2.4 
31 
22 
47 
26 
41 
33 
88 
53 
33 
8 
6 
55 
31 
53 
391 
57 
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Table 84. Owners' characteristics and obstacles on six farms 
in Western Iowa where soil losses were below 5 
tons per acre in 1957 
Item Units 
Group Sample 
mean mean 
Soil loss per farm 
Topographic rating per farm 
Soil Conservation District 
participation 
Complete cooperator 
Initial cooperator 
Noncooperator 
Owner1s estimate of 
seriousness of problem 
Major problem 
Somewhat of a problem 
No problem 
Owners with ability to borrow 
funds for erosion control 
practices 
Type of lease 
Cash, crop share 
Crop, livestock share 
Crop share 
Cash 
Owners' obstacles 
Need for immediate income 
Insufficient roughage 
consuming livestock 
Operators' obstacle of need 
for Immediate Income 
Additional acres owned per owner 
Owners over 65 years of age 
(tons per acre) 3.6 
(index number) 1.7 
(percent) 34 
(percent) 33 
(percent) 33 
(percent) 17 
(percent) 33 
(percent) 50 
(percent) 50 
(percent) 83 
(percent) 17 
(percent) 0 
(percent) 0 
(percent) 50 
(percent) 17 
(percent) 33 
(acres) 228 
(percent) 83 
15.4 
2.4 
31 
22 
47 
26 
41 
33 
88 
53 
33 
8 
6 
55 
31 
53 
391 
57 
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Table 85. Owners' characteristics and obstacles on nine farms 
where soil losses were less than 14.1 tons per 
acre and topographic index was 3 or above in 1957 
Item Units 
Group Sample 
mean mean 
Soil loss per farm 
Topographic rating per farm 
Soil Conservation District 
participation 
Complete cooperator 
Initial cooperator 
Noncooperator 
Owner's estimate of 
seriousness of problem 
Major problem 
Somewhat of a problem 
No problem 
Owners with ability to borrow 
funds for erosion control 
practices 
Type of lease 
Cash, crop share 
Crop, livestock share 
Crop share 
Cash 
Owners' obstacles 
Need for Immediate Income 
Insufficient roughage 
consuming livestock 
Operators' obstacle of need 
for immediate income 
Additional acres owned per owner 
Owners over 65 years of age 
(tons per acre) 7.9 15.4 
(index number) 3.4 2.4 
(percent) 11.0 . 31 
(percent) 33.0 22 
(percent) 56.0 47 
(percent) 56.0 26 
(percent) 11.0 41 
(percent) 33.0 33 
(percent) 67 88 
(percent ) 45 53 
(percent) 55 33 
(percent) 0 8 
(percent) 0 6 
(percent) 11 55 
(percent) 56 31 
(percent) 22 53 
(acres) 702 391 
(percent) 66 57 
